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PREFACE. 

The  following  Lectures  on  Massage  and  Electricity 
may  be  found  of  some  interest  to  those  who  are  desirous 
of  becoming  acquainted  with  these  subjects. 

The  Author  hopes  that  in  their  publication  his  worst 
enemies  will  see  no  reason  to  insinuate  that  they  have 
been  produced  from  any  other  than  purely  professional 
motives.  He  has  no  connection  with  advertising  Schools 
of  Massage,  Institutes  of  Massage,  Agencies  for  Massage, 
or  Homes  for  Massage.  He  has  endeavoured  to  deal 
with  the  problems  ^involved  in  a  spirit  of  scientific 
inquiry  and  research ;  and  he  lays  no  claim  to  any 
special  merit  or  originality,  neither  has  he  brought 
forward  any  loonderful  cases  that  he  has  cured.  He 
believes  and  he  hopes  that  the  most  impartial  reader 
will  see  that  his  chief  aim  has  been,  after  considerable 
practice,  to  set  forth  the  results  of  his  experience  and 
labours  m  a  plain,  simple,  and  ungarnished  statement 
of  facts. 


PREFACE. 

Massage  and  Electricity  are  very  useful  agents 
in  the  curative  treatment  of  certain  forms  of  disease, 
and  it  is  unfortunate  for  their  advancement  as  thera- 
peutic agents  when  they  are  used  in  an  indiscriminate 
and  casual  manner. 

He  is  indebted  to  Mr.  Schall,  Electrician,  of 
Wigmore  Street,  Cavendish  Square,  London,  W.,  for 
numerous  woodcuts  illustrating  the  Lectures  on 
Electricity. 
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It  is  extremely  interesting,  but  in  no  way  astonishing,  that  the 
treatment  of  certain  conditions  of  disease  by  massage  should 
have  become  so  popular  within  so  short  a  period.  Our 
continental  friends  are  to  be  credited  with  having  first  made 
the  attempt  to  systematize  "  Movement  Cures,"  but  it  cannot 
be  said  at  the  present  time  that  their  knowledge  in  reference 
to  this  subject  is  in  any  way  superior  to  our  own. 

In  Germany  the  treatment  of  chronic  disease  by  massage  is 
extremely  valued  amongst  both  physicians  and  surgeons  of 
known  eminence,  and  with  the  people  it  is  exceedingly  popular. 
In  our  own  country  it  is  gradually  and  surely  making  way,  and 
in  due  course  there  can  be  no  doubt  that  it  will  create  and 
maintain  a  position  as  a  curative  agent  of  the  very  highest 
value. 

When  people  say  that  massage  is  as  old,  if  not  older,  than 
any  other  form  of  treatment,  they  are  wrong.  Medical  rubbing 
and  anomting  with  unguents,  and  slapping  and  thumping  the 
body,  were  (if  we  read  the  history  of  medicine)  common  modes 
of  treatment ;  but  we  claim  something  more  for  massage  than 
this :  we  say  that  massage  consists  of  a  series  of  movements 
classified  and  arranged  in  order  to  produce  certain  definite 
well-known  physiological  eflects ;  and  its  combination  with  the 
induced  electric  current  passed  through  the  body  of  the 
masseur,  adds  greatly  to  its  value. 

I  am  sorry  to  say  that  facts  are  coming  to  my  knowledge 
which  are  detrimental  m  the  highest  degree  to  the  best  interests 
of  massage— I  refer  specially  to  the  growing  practice  of 
masseuses  operating  upon  male  patients.    This  is  very  wrong 
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m  every  way,  and  should  be  discountenanced  in  the  most 
determined  and  positive  manner  by  all  members  of  the  profes- 
sion; it  is  immoral,  disgusting,  degrading,  and  utterly 
unjustifiable. 

Dr.  Graham  in  his  very  excellent  work,  "A  practical  treatise 
on  Massage,"  devotes  a  considerable  amount  of  space  to  the 
history  of  massage  which  is  highly  interesting— one  might 
almost  say  classical,  but  I  have  no  intention  to  give  more  than 
a  few  lines  by  way  of  introduction  to  this  part  of  the  subject. 
Hippocrates,  380  b.c,  said :  "  The  physician  must  be  experienced 
in  many  things,  but  assuredly  also  in  rubbing.  For  rubbmg 
can  bind  a  joint  that  is  too  loose,  and  loosen  a  joint  that  is  too 
rigid.  And  again,  rubbing  can  bind  and  loosen,  can  make 
fiesh  and  cause  parts  to  waste.  Hard  rubbing  binds;  soft 
rubbing  loosens;  much  rubbing  causes  the  parts  to  waste; 
moderate  rubbing  makes  them  grow."  It  is  interesting  to 
know  that  Hippocrates  had  some  very  accurate  ideas  relative 
to  rubbing  an  extremity,  although  he  could  not  have  been 
aware  of  the  circulation  of  blood.  He  says,  "that  rubbing 
upwards  in  the  case  of  the  limbs  had  a  more  favourable  effect 
than  rubbing  downwards."  The  wise  and  able  Emperor 
Hadrian,  a.d.  76-138,  who  will  be  so  well  remembered  as  having 
built  the  wall  from  the  Solway  Frith  to  the  Tyne,  and  whose 
reign  was  distinguished  by  peace  and  beneficent  energy,  one 
day  seeing  a  veteran  soldier  rubbing  himself  agamst  the  marble 
at  the  public  baths,  asked  him  why  he  did  so.  The  veteran 
answered,  "I  have  no  slave  to  rub  me."  Whereupon  the 
Emperor  gave  him  two  slaves  and  sufficient  to  maintain  them. 
Another  day  several  old  men  rubbed  themselves  against  the 
wall  in  the  Emperor's  presence,  hoping  for  similar  good 
fortune,  when  the  shrewd  Hadrian,  perceiving  their  object, 
directed  them  to  rub  one  another.  Plutarch  tells  how  Caesar 
was  cured  of  a  general  neuralgia  by  being  manipulated  daily 
by  a  slave. 

In  India,  as  in  ancient  Greece,  it  is  common  for  the  groom 
to  rub  his  horse  with  his  own  naked  hand,  in  consequence  of 
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^vhich  it  is  said  the  horses  have  a  much  finer  coat  than  the 
EngHsh  horses,  which  receive  so  much  attention  from  the 
curry-comb  and  brush. 

Ambroise  Pare,  a.d.  1517-1519,  the  most  renowned  surgeon 
of  the  sixteenth  century,  though  not  recognised  by  the  faculty 
as  he  was  only  a  barber  surgeon,  describes  three  kinds  of 
friction:  (gentle,  medium,  and  vigorous ;)  and  the  effects  of  each. 
In  dislocations  he  recommends  that  the  joint  should  be  moved 
about  this  way  and  that  way,  not  violently,  but  in  order  to 
dissolve  the  effused  fluids,  and  extend  the  fibres  and  the  liga- 
ments, so  as  to  facilitate  the  reduction. 

Hoffman,  a.d.  1660-1742,  says  in  his   work  "  Medicina 
Rationalis  Systematica,"  "The  human  body,  like  all  other 
bodies  in  nature,  possesses  material  forces,  by  means  of  which 
it  effects  its  movements.    All  these  forces  may  be  reduced  to 
mechanical  and  mathematical  principles.    An  imponderable 
but  material  agent,  sether,  the  active  moving  force,  animates  all 
tissues  of  the  body,  and  presides  over  physical  phenomena  in 
every  domain  in  creation."    ^ther  is  the  fundamental  cause 
of  all  vital  motion.    He  further  says,  "Medicine  will  never 
progress  until  we  closely  examine  the  nature  of  this  form  of 
motion  originating  in  the  sentient  soul ;  and  until  we  apply  to 
medicine  the  laws  of  mechanics  and  hydraulics."  In  his  writings 
"  Dissertationes  Physico  Medicfe,"  1708,  the  sixth  division 
of  the  first  volume  bears  the  superscription,  "Motion  the  best 
means  of  cure  for  the  body."    And  in  the  first  chapter, 
"  On  the  attainment  of  long  life,"  he  quotes  the  saying  of  Celsus, 
"The  best  of  all  medicines  is  none." 

When  we  consider  that  Hoffman  wrote  his  celebrated  work 
at  the  beginning  of  the  last  century,  we  cannot  sufficiently 
admire  the  illumined  mind  which  shews  itself  throughout  his 
writings. 

The  preface  to  the  work  cited  might  have  been  written  by 
Skoda  himself ;  and  such  clearness,  moderation,  and  love  of 
truth  are  displayed  in  it,  that  it  merits  a  reproduction  here. 
He  says,  "He  who  carefully  observes  and  tests  nature's  art  of 
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healing,  is  forced  to  the  conclusion  that  the  basis  of  all  health 
life,  and  disease,  is  an  exceedingly  simple  one,  which  never 
changes  and  is  never  confused.    It  is  a  matter  of  surprise 
therefore,  that  physicians  have  invented  so  many  means  of 
cure  to  preserve  health  and  to  combat  disease.    Nature  main- 
tains life  by  simple  processes.    A  few  contrivances  serve  her 
for  the  preservation  of  health,  nor  are  the  causes  of  disease 
many.    It  is  justifiable,  therefore,  to  assume  that  the  remedies 
to  be  used  in  restoring  health  should  be  neither  comphcated 
nor  numerous.    Indeed,  we  may  not  only  assume,  but  I  most 
positively  affirm  (and  it  may  be  put  down  to  the  misfortune  or 
abuse  of  therapeutics),  that  the  mass  of  medicaments  and 
eHxirs  found  in  the  works  of  both   ancient  and  modern 
physicians,  have  had  no  other  purpose  than  to  impede  the  art  of 
healing,  and  to  make  it  uncertain  and  deceptive.  Certamly 
the  medicines  by  means  of  which  the  physician  can  support 
the  efforts  of  nature,  achieve  success,  cure  the  sick,  and  win 
honour  for  himself,  are  by  no  means  numerous.    There  are 
many  things  which,  though  they  appear  to  have  little  influence 
in  the  healing  of  disease,  or  the  preservation  of  health,  yet 
possess  unthought-of  power.    Of  this  kind  are  those  six  mat- 
ters called  the  natural,  namely,  air,  food,  motion  and  rest, 
sleeping  and  waking.    The  intelligent  application  of  these 
may  be  of  the   greatest   service  in  the   art  of  healing 
without  medicaments.    We  have  an  example  of  their  power  in 
the  influence  of  movement  and  in  the  exercise  of  the  limbs. 
The  influence  of  exercise  is  so  strong — if  we  can  believe  the 
testimony  of  the  ancients  and  of  our  own  experience — that 
where  disease  is  to  be  prevented  or  cured,  it  is  to  be  prized 
more  than  the  most  costly  medicaments." 

There  are  few  physicians  in  this  country  at  the  present  time 
who  study  the  treatment  of  disease  from  the  physical  or  the 
mechanical  side  to  the  extent  that  some  would  have  them  do. 
Dr.  Stone  elucidates  this  in  his  Harveian  Oration,  delivered  at 
the  Eoyal  College  of  Physicians,  October  18th,  1887,  when 
speaking  of  the  essentially  physical  and  mechanical  character 
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of  Harvey's  great  discovery  of  the  circulation  of  the  blood. 
His  remarks  are  interesting  and  are  as  follows  :  "  Now  at  the 
present  time,  investigation  and  research  are  abundantly 
carried  on  in  the  pathological,  physiological,  and  therapeutical 
aspects  of  medicine,  but  the  physical  or  mechanical  side  is 
somewhat  neglected.  For  hundreds  of  ardent  questioners  of 
nature,  who  are  labouring  with  the  microscope,  in  the  biological 
and  the  bacteriological  laboratories,  those  who  attack  medicine 
from  its  physical  side  may  be  counted  on  the  fingers  of  one 
hand.  Nor  mdeed  are  the  written  treatises  on  this  subject 
abundant,  in  this  country  at  least.  The  "Animal  Mechanics," 
of  the  Eev.  Dr.  Haughton,  of  Trinity  College,  Dublin,  is  an 
exceptional  work  of  great  value,  which  has  hardly  received  the 
attention  it  deserves  from  the  medical  profession,  but  it  stands 
almost  alone  as  the  representative  of  its  class.  On  the  continent, 
however,  and  in  America  the  case  is  very  different.  The 
admirable ' '  Medical  Physics,"  of  Professor  Wundt,  of  Heidelberg, 
has  been  translated  from  the  German  into  French,  with 
valuable  additions  by  Dr.  Ferdinand  Monayer,  who  regularly 
lectures  on  medical  physics  at  the  Lyons  Faculty  of  Medicine, 
and  affords  a  storehouse  of  information  of  the  highest  value  to 
the  medical  practitioner. 

Dr.  John  C.  Draper,  Professor  of  Chemistry  and  Physics  in 
the  Medical  Department  of  the  University  of  New  York,  has 
also  made  a  valuable  contribution  to  the  literature  of  this 
subject  in  his  "  Text- book  of  Medical  Physics,"  pubHshed  the 
year  before  last.  There  is,  indeed,  a  small  but  scanty  manual  by 
Dr.  McGregor  Eobertson,  the  Muirhead  Demonstrator  of 
Physiology  in  the  University  of  Glasgow,  pubhshed  in  Cassell's 
Student's  Series,  but  it  is  entirely  unfit  to  compete  with  the 
two  exhaustive  treatises  named  before. 

As  with  the  bibliography,  so  with  the  teaching.  With  the 
exception  of  a  course  of  lectures  which  the  present  speaker  has 
delivered  since  1871  in  St.  Thomas'  Hospital,  I  am  not  aware 
of  any  systematic  attempt  in  London  to  teach  the  medical 
student  the  vast  mass  of  physical  facts  which  underlie  the 
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daily  practice  of  medicine.  This  college,  however,  forms  an 
honom-able  exception,  for  it  has  on  two  occasions  kindly  given 
me  the  opportunity  to  bring  before  my  brother  physicians 
some  few  of  what  our  Harvey  terms  "  Nova  vel  Noviter  invenfca  " 
—respecting  the  Physical  Basis  of  Auscultation  in  the  Croonian, 
and  the  Electrical  Conditions  of  the  Human  Body  in  the 
Lumleian,  lectures  of  a  few  years  back. 

It  is  true  that  the  University  of  London,  in  its  Prehminary 
Scientific  Examination  for  the  degree  of  Bachelor  of  Medicine, 
requires  students  to  satisfy  their  examiners  in  physics  by  means 
of  a  written  paper.  But  this  paper  is  the  same  as  that  set  to 
Bachelors  of  Science  not  medical.  It  is  a  terrible  stumbling 
block  to  the  rising  medical  generation ;  it  bristles  with  what 
the  late  genial  Professor  De  Morgan,  himself  a  mathematician 
of  the  highest  order,  delighted  to  call  mathematical  conun- 
drums ;  it  is  set  by  pure  physicists,  who  know  nothing,  and 
probably  care  little,  for  the  problems  which  interest  us  as 
medical  men.  It  contributes  a  large  percentage  to  the  slaughter 
of  innocent  aspirants  to  the  higher  degrees  in  medicine,  on 
which  one  of  their  most  distinguished  graduates,  now  Censor 
of  this  College,  has  feelingly  and  righteously  commented.  In 
the  sixteen  years  during  which  I  have  carefully  read  the  papers 
there  set,  I  have  never  once  seen  a  question  directly  or  indirectly 
bearing  on  the  physics  of  medicine. 

The  fact  is  that  the  large,  difficult,  and  somewhat  hetero- 
geneous branch  of  knowledge  connoted  by  the  word  physics  is 
rapidly  splitting  into  several  independent  portions.  There  are 
now  distinctly  molecular,  mathematical,  industrial,  and 
physiological  physics.  It  is  the  last  of  these  with  which  we  are 
concerned.  The  third  or  industrial  branch  has  been  enormously 
developed  of  late  by  the  technical  colleges  at  Bristol,  Manches- 
ter, in  the  City  guilds,  at  Kensington,  and  elsewhere.  The 
mathematical  branch  is  well  cared  for  by  the  two  old  Univer- 
sities of  Oxford  and  Cambridge,  but  the  physiological  section 
has  been  hitherto  hardly  enough  recognised  by  our  teaching 
bodies.    Surely  an  earnest  student  should  be  able  somewhere 
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to  obtain  information  as  to  the  natural  laws  on  which  the 
stethoscope,  the  microscope,  the  ophthalmoscope,  and  the 
sphygmograph  are  founded,  without  having  to  wade  through 
intermmable  problems  on  the  C.  G.  S.  system  of  units,  or 
vortex  theories  of  matter,  or — chimera  of  chimeras — the 
possibility  and  advantages  of  four-dimensional  space. 

In  the  year  1825  there  lived  at  Oxford  a  surgeon,  John 
Grosvenor,  who  wrote  a  book  full  of  interest,  entitled  "  An 
account  of  a  system  of  Friction  as  adopted  and  pursued  with 
the  greatest  success  in  cases  of  contracted  joints  and  lame- 
ness from  various  causes."  This  late  eminent  surgeon 
was  for  many  years  Professor  of  Surgery  at  Oxford; 
his  skill  and  reputation  became  so  great  that  he  was 
soon  in  possession  of  all  the  surgical  practice  in  that 
city,  and  on  every  side .  of  it  within  a  radius  of  thirty  miles. 
No  doubt,  Mr.  Grosvenor  was  a  remarkable  man,  for  he 
rendered  himself  celebrated  throughout  the  kingdom  by  the 
application  of  friction  for  the  cure  of  lameness  and  imperfections 
of  motion  arising  from  stiff  or  diseased  jomts.  The  cases  in 
which  he  found  the  remedy  most  serviceable  were  contractions 
of  the  joints  attended  with  languid  circulation  and  thickening 
of  the  ligaments,  and  in  those  cases  in  which  there  was  too 
great  secretion  of  the  synovial  fluid  in  joints  ;  in  cases  of 
chorea  combined  with  attention  to  the  system  after  violent 
strains  of  the  joints;  in  incipient  cases  of  white  swelling; 
after  fractures  of  the  articulating  extremities  of  the  joints 
when  stiffness  remains  after  union;  in  cases  of  dislocation 
of  the  joint  when  the  motion  is  impaired  some  time  after 
reduction. 

In  the  year  1812  a  gymnastic  system  was  introduced  by 
Pehr  Henric  Ling,  which  is  known  as  the  Swedish  Gymnastic 
Cure,  and  he  was  permitted  by  the  Swedish  Government  to 
found  a  Gymnastic  Institution  at  Stockholm,  in  the  year  1813. 
Ling,  in  a  work  entitled  "  Gymnastikens  Allmana  Grander," 
declares  life  to  consist  of  the  blending  together  of  three 
elements,  the  dynamic,  the  chemical,  and  the  mechanical— 
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which,  through  their  opposite  action,  produce  variety  in  vital 
phenomena.  As  soon  as  one  of  these  elements  is  deficient  or 
diseased,  a  means  of  cure  belonging  to  the  same  category 
should  be  chosen,  either  to  restore  the  balance  or  the  healthy 
condition.  The  means  of  cure  for  the  mechanical  element  is 
gymnastics.  According  to  the  object  to  be  attained,  Ling 
divides  gymnastics  into  the  scholastic,  medicinal,  and  sesthetic. 
The  forms  of  movement  which  are  to  be  employed  are  the 
active,  the  passive,  and  the  compound.  In  this  last  consists 
the  principal  pecuharity  of  Ling's  system.  The  active  move- 
ment is  performed  exclusively  by  the  "will  of  the  individual 
exercising.  In  the  passive  movement,  a  second  person,  the 
gymnast,  conducts  the  movements  of  the  body  of  the  patient 
or  pupil,  who  neither  assists  nor  opposes.  In  the  compound 
movements  an  alternate  influence  is  exerted  by  both  patient 
and  gymnast,  for  either  the  patient  performs  a  movement 
to  which  the  gymnast  opposes  an  equal  resistance,  in  such  a 
manner,  however,  that  he  does  not  completely  hinder  this 
movement,  but  only  renders  necessary  a  greater  degree  of 
power  to  effect  it  (compound  concentric  movement),  or  the 
gymnast  conducts  the  movement  of  the  patient's  limbs,  while 
the  patient  opposes  a  resistance  in  accordance  with  his  strength 
(compound  eccentric  movement) .  Gymnast  and  patient  thus 
alternately  operate,  in  the  first  case  the  patient,  and  in  the 
last  the  gymnast,  gaining  the  ascendancy  in  turns.  A  special 
direction  is,  that  the  movement  as  well  as  the  resistance 
should  uniformly  commence  and  subside  gradually,  so  that  no 
sudden,  violent,  or  tremulous  movement  from  excessive  effort 
should  occur. 

In  1870,  Dr.  N.  B.  Emerson  gave  a  very  mterestmg  accomit 
of  the  lomi-lomi  of  the  Sandwich  Islanders.  He  describes  it  as 
a  luxurious  and  healthful  form  of  passive  motion  which  the 
Hawaiians  bestow  upon  each  other  as  an  act  of  kindness,  and 
their  crowning  act  of  generous  hospitality  to  a  well-l)ehaved 
stranger.  When  footsore  and  weary  in  every  muscle,  so  that 
no  position  affords  rest,  and  sleep  cannot  be  obtained,  it 
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relieves  the  stiffness,  lameness,  and  soreness,  and  soothes  to 
sleep,  so  that  unpleasant  effects  of  excessive  exercise  are  not 
felt  the  next  day ;  but  in  their  stead  a  suppleness  of  muscle 
and  ease  of  jomt  entirely  unwonted.  The  Hawaiiaus  have  an 
appreciation  of  the  physiological  wants  of  the  wearied  system 
which  Dr.  Emerson  thinks  it  would  be  well  for-  the  people 
of  other  civilized  nations  to  imitate.  They  have  various  ways 
of  administering  the  lomi-lomi.  When  one  is  about  to  receive 
it  he  lies  down  upon  a  mat,  and  is  immediately  taken  in  hand 
by  the  person  who  lomi-lomies,  generally  an  elderly  and 
experienced  man  or  woman.  The  process  is  spoken  of  as  being 
neither  squeezing,  kneading,  nor  rubbing,  but  now  like  one 
and  now  like  the  other.  The  Hawaiians  are  a  famous  race  of 
swimmers,  and  to  a  foreigner  they  seem  amphibious.  When 
wrecked,  they  sometimes  swim  long  distances,  and  if  one  of 
their  number  becomes  exhausted,  they  sustain  him  in  the 
water  and  lomi-lomi  him  at  the  same  time.  Dr.  Emerson 
attributes  the  superiority  in  physique  of  the  chiefs  over  the 
people  to  the  fact  of  then-  having  themselves  constantly  lomi- 
lomied.  In  recent  times.  Dr.  Weir  Mitchell,  of  Philadelphia, 
has  brought  the  Massage  System  into  use,  and  shown  the 
great  advantages  which  it  possesses  in  the  curative  treatment 
of  disease.  He  has  given  very  valuable  testimony  by  his 
writings  concerning  Massage  in  certain  cases  of'  antemia 
and  bed-ridden  women,  and  much  evidence  of  the  value 
of  this  remedy  is  now  to  be  found  in  the  medical  journals  all 
over  the  world. 

I  have  been  lecturing  upon  and  practising  massage  for 
several  years,  and  I  venture  to  think  that  I  have  from  personal 
experience  learned  much  in  reference  to  this  subject.  I  have 
certamly  gained  information  concerning  its  nature  and  its 
effects  which  is  not  to  be  found  in  any  published  work,  and 
even  now  I  feel  that  an  extended  experience  is  still  required  to 
pu  It  upon  a  satisfactory  and  a  safe  footing  as  a  Therapeutic 
agent    Those  who  have  had  large  experience  cannot  question 
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Lecture  I. 
THE  PEINCIPLES  OF  MASSAGE. 

Meclianical  Principles  of  Massage,  Kinetic,  Dynamic,  and  Static- — Pressure 
— Motion — Mass — Work  and  Energy — Potential  Energy — Metabolism — Con- 
vertibility of  Forces — Phenomena  of  Life — Transformation  of  Energy — Trans- 
ference of  Energy — Dissipation  of  Energy — Laws  of  Pressure — Nature  of 
Pressure — Physiological  Eliects  of  Massage — Life  the  sum  of  Antagonistic 
Actions — Huxley  on  Living  Matter — The  Human  Body  an  Organism — Deriva- 
tion of  Energy  for  the  Animal  World — The  Effects  of  Massage  as  a  Therapeu- 
tic Agent — Effects  of  Massage  upon  a  Paralyzed  Limb — Conversion  of  Potential 
into  Kinetic  Energy  by  Massage — Weir  Mitchell — Massage  Assimilative  Pro- 
cesses— Cold  and  Heat  in  Nutrition — Body  Temperature — Dr.  McAlister  on 
the  Nature  of  Eever — Thermogenesis — Mechanism  of  Respiration — Stability 
of  Temperature — Foster  on  Body  Heat — Fick  on  Muscular  Work — The 
Muscles  as  Furnaces  of  the  Body — Dr.  Meade  Smith  and  Dr.  Sukjanow  on 
Muscular  Fatigue — Dr.  Latham  on  Metabolism  in  Gout,  Rheumatism,  and 
Diabetes—  Sir  Dyce  Duckworth  on  Gout  as  a  Neurosis — Action  of  Vaso-motor 

Nei-ves  and  Blood  Vessels,  in  Nutrition,  Assimilation,  and  Excretion  Dr. 

Latham  on  Lnperfect  Metabolism — Circulation  of  the  Blood  and  Functional 
Activity — Physiological  Processes  subservient  to  Massage — High  Tension,  Low 

Tension,  Variable  Tension — Dr.  Richardson  on  Animal  or  Vital  Mechaiiics  

On  the  Gaseous  Constituents  of  the  Blood  m  relation  to  Respiration  Views 

of  Johannes  Miiller,  Spallanzani,  Levoisier,  Lagrange,  Sir  Humphrey  Davy 
Liebig,  Regnault,  Fernet,  Professor  Stokes,  Matteucci,  Claude  Bernard  and 
Paul  Bert— Zabludowski  On  the  Effects  of  Massage  on  Healthy  People— 
Schreiber  On  the  Eifects  of  Massage. 

MECHANICAL  Principles  of  Massage.— The  piinciples  of 
massage  movements  are  m  then-  nature  kinetic,  dynamic, 
and  static;  and  the  mechanical  movements  associated 
with  the  various  massage  manipulations  are  formulated  in 
their  kinetical,  dynamical,  and  statical  order. 

We  know  that  we  become  conscious  of  matter  whenever  we 
meet  with  resistance.  Therefore,  to  anything  able  to  produce 
m  us  this  sense  of  resistance,  we  apply  the  term  matter. 

In  Prolessors  Thompson  and  Tait's  great  work  on  Natural 
Philosophy  (Part  L,  Division  I.,  Chap,  xi.,  p.  173),  the 
following  account  of  matter  is  given  :  -  We  cannot  give  a 
definition  of  matter  which  will  satisfy  the  metaphysician  ;  but 
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the  naturalist  may  be  content  to  know  that  matter  is  that 
which  can  be  perceived  by  the  senses,  or  is  that  which  can  be 
acted  upon  by,  or  can  exert,  force." 

The  latter,  and  indeed  the  former  also  of  these  definitions 
mvolves  the  idea  of  Force,  which,  in  point  of  fact,  is  a  dnect 
object  of  sense,  probably  of  all  our  senses— and  certainly  of 
the  muscular  sense. 

All  that  we  know  about  matter  relates  to  the  series  of 
phenomena  in  which  energy  is  transferred  from  one  portion 
of  matter. 

The  process  by  which  stress  produces  change  of  motion  is 
called  work ;  and  work,  as  we  know,  is  the  transference  of 
energy  from  one  body  or  system  to  another. 

The  effecting  of  changes  in  matter  is  working,  this  bemg  a 
process  performed  against  opposmg  forces.  It  is  m  \artue  of 
its  possession  of  so  much  energy — a  measurable  thmg — that 
any  body  does  work,  i.e.,  produces  changes  against  force. 

_  Pressure  plays  an  important  part,  as  we  shall  see,  in  the 
different  massage  movements.  It  is  unimportant  whether  the 
pressure  be  applied  to  mass  or  to  molecule,  so  that  we  are 
concerned  with  molar  movements,  as  well  as  with  molecular 
motion. 

Further,  the  forces  or  energy  applied  must  be  equal  to  the 
molecular  resistance  to  be  overcome.  In  consequence  of  this, 
we  have  to  deal  with  motion,  mass,  and  force. 

Motion  must  be  considered  with  regard  to  change  of  posi- 
tion ;  Mass  with  respect  to  the  quantity  of  matter  ;  and  Force 
relatively  to  its  production  of  the  motion  of  mass. 

Hence  the  amount  of  force  must  be  equivalent  to  the 
quantity  of  mass,  and  its  resisting  power.  This  leads  us  to 
the  consideration  of  Work  and  Energy. 

Energy  signifies  capacity  for  work,  and  its  possession  by  the 
body,  or  system  of  bodies,  bestows  the  capabiHty  for  activity. 
Motion,  therefore,  including  the  ordinary  molar  motions  of 
translation  or  rotation,  and  molar  molecular  motion  of  undula- 
tion ;  heat,  electricity,  and  magnetism,  are  forms  of  energy. 

To  this  may  be  added  strain  (including  compression),  ex- 
tension, distortion,  gravitate  separation,  as  well  as  chemical 
separation,  and,  possibly,  Fito^  Energy. 

A  careful  distinction  must  be  drawn  between  the  energy  of 
the  body  not  doing  work,  and  the  energy  of  the  body  that  is 
doing  work  ;  for,  since  energy  is  the  possession  of  the  capacity 
for  activity,  it  is  evident  that  a  quiescent  body  may  yet  have 

energy.  •  ^^  ^ 

This  latter  energy  would  be  of  a  potential  or  static  kind, 
implying  that  no  work  was  done,  or  space  traversed,  by  the 
body  possessing  it.    On  the  other  hand,  we  speak  of  kinetic 
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energy,  as  the  energy  of  the  active  body,  or,  in  other  Avords, 
actual,  as  distinguished  from  potential  energy. 

Potential  energy  exists  in  vu-tue  of  the  force  of  cohesion  or 
gravitation.  It  is  this  definite  and  indestructible  supply  of 
potential  energy  that  is  the  real  thing,  of  whose  exertion  the 
force  is  but  an  indication ;  it  is  those  potential  energies  of 
nature  which  are  the  real  element  which  seems  to  survive  in 
association  with  matter,  which  gives  it  its  appearance  of 
substantiality,  and  which  is  revealed  to  us  whenever,  as  we 
say,  we  press  against,  or  force  is  exerted  in  relation  to,  any 
particular  body,  in  which  case  what  really  takes  place  is  the 
transmutation  of  a  certain  amount  of  this  potential  energy 
into  kmetic  or  otherwise.  So  that  it  is  after  all  only  a  revela- 
tion of  existing  potential  energy  by  a  transmutation  thereof 
into  kmetic,  which  takes  place  when,  as  we  say,  a  material 
body  is  discovered  to  the  muscular  sense. 

Li  passive  gymnastic  exercises  (which  form  an  important 
part  of  my  massage  system),  the  patient's  energy  is  in  a  poten- 
tial or  static  state,  as  compared  to  the  energy  of  the  masseur, 
which  is  m  an  actual  or  Idnetic  state.  The  exchange  of  matter 
and  energy  peculiar  to  living  beings  is  known  as  metabolism, 
and  consists  in  the  capacity  of  organisms  to  assimilate  the  matter 
■of"  their  surroundmgs,  and  to  work  it  up  into  their  own  constitu- 
tion, so  that  it  forms  for  a  time  an  integral  part  of  the  living  body, 
.and  is  the  outcome  of  vital  action  or  vital  and  physical  motion. 

Physical  science  has  now  ascertamed  that  the  phenomena 
with  which  it  deals  are  only  different  modes  of  a  common 
•energy.  Heat,  light,  electricity,  magnetism,  etc.,  are  but 
different  modes  of  motion  produced  under  different  conditions, 
and  they  are  all,  either  directly  or  indirectly,  convertible  into  each 
other;  and  modern  investigation  tends  to  resolve  chemical 
mto  mechanical  problems,  that  is,  into  questions  of  molecular 
physics.  As  we  advance  from  the  inorganic  to  the  organic 
world,  \ye  find  that  science  has  not  yet  been  able  to  trace  the 
production  of  vital  phenomena  to  the  operation  of  physical 
or  chemical  _  agents ;  and  yet  we  have  strong  presumptive 
proof  that  hfe  is  transformed  physical  energy,  and  that  the 
•energies  of  the  animal  frame,  muscular,  nervous,  and  so 
•on,  are  resolvable  into  molecular  force.  Professor  Gardner, 
at  the  meetmg  of  the  British  Association,  at  Bath,  1888 
pomted  out  that  in  the  livmg  substance  the  most  gigantic 
changes  and  evolution  of  energy  appear  to  be  affected  by  the 
action  ol  delicate  reagents.  With  regard  to  the  question  of 
vital  force,  he  fomid  considerable  difficulty  in  thinking  of 
protoplasm  as  a  substance.     He  was  of  opinion  that  the 

t^rrT""^  °  "^fi^^i^e  arrangement  and 

reanangement  of  an  exceedmgly  complex  system  of  molecules, 
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and  that  protoplasm  would  ultimately  be  found  to  be  the 
development  ol  energy  and  nothmg  tangible. 
_  All  phenomena,  however  apparently  different,  are  reducible 
mto  torms  ot  motion,  hght  into  heat,  heat  into  chemical  energy 
chemical  energy  into  electricity,  and  so  on,  so  that  these  are 
only  various  forms  of  that  energy  which  are  convertible  into 
each  other,  and  each  is  the  exact  quantitative  equivalent 
ot  that  from  which  it  has  been  converted  :  amongst  the  endless 
transformations  which  manifest  themselves  in  the  phenomena 
of  the  material  world,  there  is  not  the  faintest  quantity  of  energy 
ever  abstracted  or  dissipated,  nor  the  faintest  addition  to  the 
grand  sum_  ever  made.  In  every  voluntary  action,  an  equally 
arbitrary  mcrease,  or  an  equally  arbitrary  restoration  of  the 
sum  of  energy  takes  place. 

The  whole  series  of  phenomena  (metabolic),  consists  in  the 
mtroduction,  assimilation,  integration,  and  excitation  of  matter, 
Hfe  processes  having,  in  fact,  a  dynamic  basis. 

It  must  be  borne  in  mind  that  potential  energy  can  be 
converted  into  kinetic,  and  kinetic  into  potential. 

_  The  transformation  of  energy  is  necessarily  attended  by  the 
dimmution  of  its  availability.  Molar  energy  thus  becomes 
molecular,  and  the  transference  of  energy  is  always  accom- 
panied by  the  dissipation  of  energy. 

Hence  it  must  be  clear  and  evident,  even  to  the  unmitiated, 
that  massage  processes,  from  the  merely  mechanical  point 
of  view,  possess  an  interest,  and  are  associated  with  the 
accomplishment  of  some  of  the  highest  and  most  complex 
transmutations  and  transformations  of  energy.  The  con- 
sideration of  this  leads  us  to  the  true  dynamical  outcome  or 
value  of  such  terms  as  petrissage  and  tapotement. 

The  clear  interpretation,   and  intuitive  perception,  by 
'  practice,  of  the  value  of  dynamical  changes,  brought  about  hy, 
or  associated  with,  massage  processes,  are  undoubtedly  of 
much  value  and  significance  to  the  masseur. 

Force  applied  to  living  matter  causes,  or  tends  to  cause, 
the  motion  of  masses,  or,  it  may  be,  of  molecules,  of  which 
the  living  mass  is  composed,  assuming  the  living  matter  to  be 
made  up  of  solid,  liquids,  and  gases.  We  must  take  into  account 
the  laws  of  j)ressure  and  its  area  of  distribution,  as  well  as  its 
intensity  upon  the  organism  upon  which  its  influence  is  exerted. 
We  must  distinguish  between  tiie  amount  of  pressure  and  the 
intensity  of  pressure.  Quantity  and  intensity  of  pressure  are 
analogous  to  the  quantity  of  heat  in,  and  the  temperature  of, 
a  l)ody. 

Pressure  applied  is  transmitted  variably,  according  to  the 
resisting  power  of  the  tissue  to  which  it  is  applied, — to  its. 
vitality, — and  to  its  mass. 
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Pressure  of  given  quantity  deranges  molecular  integrity, 
alters  equilibrium,  and  so  engenders  irritability  and  instability. 
Pressure  of  given  intensity  produces  molecular  inertia  and 
death.  This  will  be  fomid  referred  to  when  writing  of  the 
influence  of  pressure,  pinching  or  petrissage  movements,  as 
applied  to  the  living  tissues.  According  to  the  nature  of  the 
pressure  applied  and  the  resisting  power  of  the  tissue  operated 
upon,  so  do  we  get  changes  in  such  tissue  of  molecular 
activity  and  irritability,  or  molecular  derangement  and  death. 

We  have  seen  that  motion  in  all  its  forms  is,  as  far  as  we 
Imow,  convertible  but  indestructible,  that  heat  is  a  mode 
of  molecular  motion,  that  the  phenomena  of  light,  of  electricity, 
of  magnetism,  of  chemical  action,  and  probably  of  life  itself 
are  due  to  different  modes  of  molecular  motion. 

If  a  piece  of  copper  and  a  piece  of  zmc  are  placed  in  dilute 
sulphuric  acid,  the  zinc  begms  to  dissolve  (chemical  action) . 
Two  copper  wu-es  attached,  one  to  the  end  of  the  piece  of 
copper  out  of  water,  the  other  to  that  of  the  zinc,  are  found 
to  be  "  carrying  an  electric  current  "  (electricity).  If  the  free 
ends  of  the  two  wires  are  brought  sufficiently  near  one  to  the 
other  a  spark  leaps  from  one  to  the  other  (hght).  If  the  two 
wii-es  are  joined  they  are  of  a  higher  temperature  than  they 
were  before  the  experiment  began  (heat).  If  a  single  connect- 
mg  wire  is  wound  round  a  piece  of  soft  iron,  the  latter  is  found 
to  have  acquu-ed  the  property  of  attracting  iron  filings 
(magnetism).  If  the  two  free  ends  of  the  separate  wires  are 
apphed  to  a  muscle  and  the  nerve  connected  with  the  muscle, 
of  a  recently  killed  frog,  the  muscle  contracts  (physiological 
action).  And  if,  finally,  the  two  free  ends  are  dipped  Into 
acidulated  water,  the  water  is  decomposed  mto  hydrogen  and 
oxygen  (chemical  action  again).  This  experiment,  and  in- 
numerable others  of  a  similar  nature,  show  that  the  various 
forms  of  motion  are  convertible  one  into  the  other.  Further 
they  are  numerically  convertible,  and,  with  due  care  in  the 
conduct  of  the  experiments,  it  is  found  that  for  every  grain  of 
zmc  dissolved,  a  definite  corresponding  quantity  of  any  one  of 
the  other  modes  of  molecular  motion  is  forthcoming.  So 
also,^when  the  molar  motion  of  the  cannon  ball  or  of  a  cab- 
man s  arms  on  a  winter's  day  is  converted  into  the  heat  of 
a  target  or  body  there  is  no  actual  loss. 

mn^^^^ri'^'^'T  '^J'"*  i^echanics  in  reference  to 
massage,_I  must  just  call  your  attention  to  the  consideration 

force'ls  'll^T'l'^^f'^  ^^ith  mass  and  weight.  We  know  that 
mevPlv  pffll  causes  or  tends  to  cause  motion.  In 

meiely  efflem^agmg  or  stroking  the  surface  of  the  body  or 

Ll^rtSsi?;s"w.'^"'''j?  f  "-^^^^"^-^  muscul^^'and 
(leepei  tissues,  we  are  effecting  by  force  molar  and  molecular 
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motions  in  the  parts,  and  we  have  to  calculate  the  amount  of 
force  which  is  required  to  overcome  the  resistance  which 
the^  tissues  offer  according  to  their  condition  and  accordmg  to 
their  vitaHt}^  and  susceptibility,  this  clearly  becomes  a  very 
important  matter  for  consideration.  When  a  force  causes  the 
motion  of  a  mass,  it  denotes,  and  the  work  accomplished  in  a 
given  time  is  called,  power.  The  masseur  workmg,  say  at  the 
arm  of  his  patient,  energizes  the  tissues  by  the  force  which  he 
expends  being  converted  into  motion,  and  the  resistance 
overcome  will  be  equivalent  to  the  force  transmitted.  The 
work  done  must  be  equivalent  to  the  power  employed.  If  the 
work  be  properly  effected,  there  can  be  no  creation  and  no< 
destruction,  either  of  matter  or  motion.  It  is  only  the  con- 
version of  motion  into  another  form  or  phase.  "We  will  say, 
for  instance,  a  force  F  cuts  against  and  overcomes  a  resistance 
R,  the  work  done  by  F  must  equal,  the  work  done  by  R.  If 
Fd  =  Rd  d  and  d  represent  the  respective  distances  through 

d  F 

which  F  and  R  work,  Fd  =  Rd  and  or  the  distances 

d  R, 

moved  through  by  each  force  are  inversely  as  the  forces. 
Pressure,  as  we  employ  it  in  petrissage,  gives  rise  to  stress  and 
tension ;  for  instance,  when  two  forces  act  and  react  upon  a 
body  or  upon  a  particle,  they  are  together  called  a  stress. 
Their  effect  upon  that  which  is  acted  upon  is  a  strain.  Stress 
and  strain  are  correlated  as  the  active  and  passive  phases  of 
the  same  phenomenon  or  as  cause  and  effect.  If  the  force  acting 
and  the  force  reacting  tend  towards  each  other,  the  stress 
is  a  pressure ;  if  they  tend  away  from  each  other,  the  stress  is 
a  tension. 

From  what  I  have  said  concerning  the  leading  principles  of 
mechanics,  kinematic  and  dynamic,  you  will,  I  hope,  see  that 
these  are  essentially  associated  with  the  science  of  motion 
and  the  science  of  force,  as  applied  to  the  operative  pro- 
cedures of  massage,  which  we  know  by  the  terms  Eflfleurage, 
Petrissage,  Tapotement  and  Friction. 

Physiological  Effects  of  Massage. — I  will  now  call 
your  attention  to  points  of  greater  interest,  namely,  to 
the  effects  of  these  mechanical  processes  by  massage 
upon  the  human  body,  upon  the  living  tissues  which  are 
constantly  and  unceasingly  transforming  forces,  forces  of 
which  we  know  something,  and  forces  of  which  we  know 
nothing.  But  this  cosmic  conception  of  physical  and 
vital  forces  l)ound  up  in  Hfe  organization,  and  the  sub- 
jective phenomena  of  existence,  involves  material  for  thought 
and  speculative  theories  which  are  within  as  well  as  without 
our  present  knowledge  of  physiology,  and  all  we  have  to  deal 
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with,  in  fact  all  that  we  can  deal  with  here,  must  be  that 
which  the  science  of  life  and  disease  is  constantly  imparting 
to  our  observation  by  means  which  are  well  within  the  grasp 
of  every  practical  physician.  Life  is  the  sum  of  antagonistic 
actions,  and  interactions,  of  internal  properties  and  external 
agents,  "  The  evolute  potential  of  vitahty."  Death  is  the 
dissolution,  the  catalysis,  disintegration  and  degeneration  of 
evolute  processes  brought  about  by  what  is  termed  disease,  the 
result  of  the  action  or  influence  of  chemical  irritants  upon 
tissues  more  than  they  can  bear.  Foster  has  shown  that 
there  is  the  most  superficial  distinction  between  the  normal, 
the  abnormal,  the  healthy  and  the  diseased.  Huxley,  in 
writing  of  living  matter,  says  that  "it  is  characterized  by  its 
innate  tendency  to  exhibit  a  definite  series  of  the  morphological 
and  physiological  phenomena,  which  constitute  organization 
and  Hfe."  Healthy  life  is  dependent  upon  correlation  of  force, 
which  is  demonstrated  to  the  physician's  view  as  "  normal 
functional  activity  !  " 

Landois  and  Stirling  say,  that  "  The  human  body  is  an 
organism  in  which,  by  the  phenomena  of  oxidation,  the  complex 
nutritive  materials  of  the  vegetable  kingdom,  which  are  highly 
charged  with  potential  energy,  are  transformed  into  simple 
chemical  bodies,  whereby  the  potential  energy  is  transformed 
into  the  equivalent  amount  of  kinetic  energy  (heat  work, 
electrical  phenomena).  All  food  for  the  animal  kingdom  is 
obtamed,  either  directly  or  indirectly,  from  the  vegetable 
kingdom,  and  the  three  chief  representatives  of  food  stuffs, 
besides  water  and  inorganic  constituents,  are  fats,  carbo- 
hydrates and  proteids.  Plants  absorb  the  kmetic  energy  of 
light  from  the  sun's  rays  and  transform  it  into  potential 
energy,  which  is  accumulated  during  the  growth  of  the  plant 
in  its  tissues,  and  in  the  food  stuffs  produced  in  them  during 
their  growth.  Animals  are  living  beings,  which,  by  oxidation, 
decompose  or  break  up  the  complex  grouping  of  atoms  manu- 
factured by  plants,  whereby  potential  is  transformed  into 
kinetic  energy.  Thus,  there  is  a  constant  circulation  of  matter 
and  a  constant  exchange  of  energy  between  plants  and  animals. 
All  the  energy  of  animals  is  derived  from  plants,  all  the  energy 
of  plants  IS  derived  from  the  sun,  thus  the  sun  is  the  cause, 
opginal  source  of  all  energy  in  the  organism,  i.e.,  of  the  whole 
lite.  We  shall  see  directly  how  valuable  massage  is  in  bringing 
about  the  oxidation  and  metaboHsm  of  tissue,  and  the  con- 
version ot  potential  into  kinetic  energy,  particularly  in  those 
cases  ot  paralysis  and  nervous  exhaustion  where"  oxidation 
and  respiration  of  tissue  are  at  theii-  lowest  ebb.  Massage  does 
what  no  other  therapeutic  agent  can  do,  that  is,  brings 
into  activity  potential  energy,    restores  the  normal  to  the 


8 


phinciples  of  massage. 


abnormal,  maintains  stable  equilibrium  of  force.  For  instance, 
massage  will  promote  the  development  and  growth  of  fat! 
It  also  arrests  its  development  and  promotes  its  absorption. 
I  always  illustrate  this  apparently  anomalous  fact  to  my  class 
in  this  way :— If  a  patient  is  by  heredity  lean,  and  he  puts  on 
fat  abnormally,  massage  will  bring  about  its  absorption.  If, 
on  the  other  hand,  a  patient  should  by  heredity  be  fat,  and 
he  becomes  lean,  massage  will  in  him  promote  the  rapid 
development  of  fat :  organic  disease  alioays  excluded. 

If  any  excuse  be  needed  to  warrant  and  to  justify  my 
warmly  advocating  my  system  of  massage,  it  is  to  be  found  in 
the  simple  fact,  that  my  experience  has  proved  it  to  be  an 
agent  of  great  regenerative  power,  an  agent  whose  beneficial 
influence  has  not  yet  been  duly  appreciated,  and  an  agent 
whose  curative  powers  are  most  marked  in  those  cases  where 
other  agents  have  signally  failed  to  bring  about  a  cm-e. 
Unfortunately  for  the  great  science  of  medicine  it  has  no  law. 
Effects  are  seen,  causes  are  unknown.  The  more  we  study 
the  simplest  laws  of  nature  in  reference  to  functional  activity, 
the  more  able  shall  we  be  to  aid  her  when  those  fmictions  are 
deranged. 

The  secret  of  the  success  of  any  remedial  agent  depends 
entirely  and  absolutely  upon  the  knowledge  we  possess  of  its 
definite  and  precise  range  of  action  under  varying  and  vari- 
able conditions.  Nothing  but  the  most  careful  study  of 
details  can  ever  lead  us  to  a  successful  issue. 

If  we  study  carefully  the  effect  of  massage  upon  a  paralyzed 
limb,  say  the  paralyzed  leg  of  this  child  suffermg  from 
ant.  polio  myelitis,  we  shall  see  that  several  notable  changes  are 
brought  about.  Some  are  objective  and  some  are  subjective. 
We  are  now  considering  the  local  effects  only.  They  are 
increased  temperature  and  change  of  colour  from  that  of 
lividity  to  a  bright  red.  These  changes  are  of  course 
associated  with  increased  oxidation,  increased  molecular 
activity,  and  increased  sensibility,  and  metabolism.  This 
morning  I  took  the  temperature  of  this  child's  limb  very 
carefully  at  the  inner  part  of  the  leg  (the  temperature  of  the 
ward  being  64° F.)  and  I  found  it  was  below  70° F.  After 
ten  minutes  manual  petrissage  the  temperature  of  the  limb 
had  risen  no  less  than  17°  F.  That  is  to  say,  the  temperature 
before  massage  was  under  70°  and  after  massage  it  was 
87°  F.  We  cannot  over  estimate  the  value  of  this  increase  of 
temperature.  It  indicates,  as  I  have  just  said,  (especially  when 
associated  with  a  red  healthy  hue)  increased  metabolism  and 
respiration  of  tissue.  The  reaction  to  the  galvanic  current 
before  and  after  massage,  in  this  form  of  paralysis,  is  of  great 
interest    In  this  little  child's  legs  that  I  now  exhibit  to  you 
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we  have  a  common  instance  of  the  usual  reaction  to  fara- 
dization and  to  galvanism.  In  infantile  paralysis,  during  the 
acute  stage  of  degeneration,  we  find  an  hourly  decreasing 
response  to  the  faradic  current,  until  in  three  or  four  days  the 
muscles  entnely  cease  to  respond.  At  this  time  we  find  m  all 
23robahility  that  the  nerves  have  ceased  to  respond  to  the 
galvanic  current,  but  the  muscles  respond  to  a  less  current 
than  m  health  (myotatic  irritability) .  When  this  child  first 
<;ame  under  my  care,  the  reaction  of  degeneration  was  well 
marked,  but  by  massage  and  galvanism  the  motor  cells  of  the 
grey  matter  of  the  anterior  horns  of  the  spinal  cord  have  gained 
by  redevelopment  compensatory  power,  and  we  now  find, 
instead  of  an  absence  of  muscular  response  to  both  galvanic 
and  faradic  currents,  there  is  decided  activity  in  both  muscles 
and  nerves  to  either  cmu'ent,  though  more  to  galvanism  than 
to  faradization,  But  what  I  am  anxious  to  show  is  this  : 
You  see  I  apply  the  electrodes  of  Stohrer's  battery  to  the 
limb,  and  the  galvanometer  indicates  that  eleven  milliamperes 
•current  strength  are  required  to  produce  muscular  response, 
the  temperatm-e  of  the  limb  being  70°  F.  I  now  massage  and 
I  raise  the  temperature  to  95°  F,  a  rise  produced  by  massage 
of  25°  F.  I  now  apply  the  electrodes  to  the  limb,  and  if  you 
watch  the  needle  of  the  galvanometer  you  will  see  that  instead 
■of  eleven  milliamperes  only  five  are  required  to  bring  about 
muscular  response.  This  is  objective  evidence  of  the  most 
•decided  kmd  that  massage  lessens  the  resistance  and  increases 
the  vitality  of  the  limb. 

The  primary  influence  of  massage  is  essentially  mechanical, 
producing  effects  which  are  purely  physiological.  It  matters 
not  whether  the  influence  is  such  as  can  be  obtamed  by 
strokmg,  pinchmg,  hacking,  percussion,  or  vibration. 

Our  first  object  is  to  obtain  results  by  induction  through  the 
nervous  system  by  peripheral  nerve  agency — superficial 
reflexes  are  always  induced  by  stroking  and  friction  movements. 

Our  second  object  is  to  combat  and  overcome  resistance 
(nervous  or  circulatory)  by  direct  pressure,  pinching  and 
kneading. 

Our  third  object  is  to  promote  due  oxidation  and  respiration 
•ot  tissue  by  percussion  and  vibration. 

Whatever  terms  we  employ,  or  whatever  divisions  we  arrange, 
they  must  be  looked  upon  as  arbitrary,  artificial,  and  used  merely 
for  the  sake  of  convenience  and  demonstration.  To  sum  up, 
the  results  of  massage  are  essentially  vital,  for  by  them  undue 
stress,  tension,  and  pressure  in  the  tissues  are  overcome,  the 
natural  antagonism  between  constrictor,  dilator  and  trophic 
nerves  is  established,  the  governing  influence  of  the  central 
nervous  system  is  stimulated  and  relieved  of  inhibitory  and 
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lettering  influences.  Endosmosis  and  exosmosis  have  free  and 
tau-  play  Catabolism  and  anabolism  assume  a  normal  level 
ot  correlative  stability,  and  thus  we  ensure  the  natural 
lunctional  activity  of  the  processes  of  secretion,  excretion, 
absorption  and  assimilation,  in  fact,  healthy  nutrition.  The 
chief  condition  which  regulates  the  absorption  of  oxygen  is 
temperature.  I  refer  to  absorption  of  oxygen  by  tissue  (tissue 
respu-ation)  rather  than  to  pulmonary  respiration.  In 
reterence  to  temperature  it  must  be  admitted  that  blood  seems  to 
have  a  greater_  capacity  for  absorbing  oxygen  in  cold  countries, 
but  heat  (which  is  one  of  the  first  effects  of  massage)  is 
absolutely  necessary  for  respiration  and  oxidation  of  tissue. 

1  take  a  piece  of  tissue  thus  between  my  finger  and  thumb, 
and  I  petrissage  lightly  this  tissue  by  rolling  and  pmchmg  it' 
and  the  first  effect  which  I  produce  is  to  increase  the  tempera- 
ture and  the  activity  of  the  circulation.  I  convert  the  potential 
energy  of  the  part  into  kinetic  energy  with  the  result  that  its 
^atahty  is  augmented.  If  I  increase  the  pressm-e  I  mcrease  the 
sensibility,  and  if  I  continue  to  increase  the  pressure,  which  I 
can  do  beyond  the  point  of  extreme  vitality,  I  produce  a  con- 
dition _  below  the  normal  range  of  vitality,  I  destroy  the 
mtegrity  of  the  vaso-motor  nerves,  the  circulation  is  interrupted, 
possibly  destroyed,  with  the  processes  and  forces  of  ^dtality 
which  are  inherent  in  the  tissue.  The  result  is  that  molecular 
dismtegration,  degeneration  and  mortification  follow.  I  not. 
infrequently  hear  people  say  that  massage  is  a  cruel  process, 
that  they  have  been  made  black  and  blue  by  the  operation ; 
this  is  of  course  very  dreadful  to  contemplate,  for  such 
massage  as  this  is  the  very  opposite  to  what  skilful  massage 
should  be,  and  may  be  productive  of  irretrievable  harm. 

_  Massage,  like  every  other  form  of  treatment,  is  doomed  ta 
discredit,_  because  it  will  be  often  applied  in  those  cases  tO' 
which  it  is  ill  adapted. 

The  various  processes  of  massage  are  of  a  pm-ely  dynamical 
character,  but  in  order  to  demonstrate  the  nature  of  these 
processes  to  you,  I  must  first  ask  you  to  allow  me  briefly  to  bring 
before  your  notice  the  physiological  changes  which  are  brought 
about  by  their  action,  and  I  hope  I  shall  make  it  clear  to  yon 
(as  it  has  for  a  long  time  apj^eared  clear  to  me)  that  massage 
has  a  jDotentiality  of  the  highest  phj^siological  order.  Every 
practical  physician  knows  perfectly  well  that  the  treatment  of 
so-called  functional  diseases  requires  great  patience  on  his  own 
part,  and  also  on  the  part  of  the  patient.  Maii}^  a  person 
suffering  from  functional  derangement  becomes  a  chronic 
invalid  through  his  impatience  and  his  want  of  confidence  hi 
the  physician  or  the  mode  of  treatment.  Hence  he  runs 
about  from  one  doctor  to  another,  vainly  endeavouring  to  find 
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an  immediate  cm-e  for  all  his  woes,  and  finally,  the  last  state 
of  that  man  is  worse  than  the  first.  If  massage  is  to  be 
successful  as  a  remedial  agent  it  must  not  only  be  dexterously 
and  skilfully  admmistered,  but  it  must  be  carried  on  for  a 
definite,  and,  m  some  cases,  for  a  prolonged  period  of  time. 
There  can  be  no  doubt  that  we  are  greatly  indebted  to  Dr. 
Weir  Mitchell,  of  Philadelphia,  for  having  of  late  years 
brought  this  plan  of  treatment  into  practice.  I  quote  his  own 
words  as  follows  :  "  This  form  of  treatment  by  massage  has 
been  fruitful  m  cure,  and  affords  numerous  instances  of  success, 
which  are  in  truth  living  records  of  the  failure  of  every  other 
rational  and  many  irrational  plans,  and  comprise  a  large 
number  of  people  who  are  kept  meagre  and  an£emic  by  constant 
dyspepsia  m  its  various  forms,  or  by  those  defects  in  assimila- 
tive processes,  which,  while  more  obscure,  are  as  fertile  parents, 
of  similar  mischiefs." 

I  will  now  solicit  yom-  attention  to  what  we  might  call  mas- 
sage assimilative  processes,  and  I  must  brmg  this  subject  before 
you  imder  the  heading  of  metabolism,  and  give  you  my 
physiological  reasons  why,  in  my  opinion,  massage  has  a 
scientific  as  well  as  a  physical  aspect  for  our  consideration.. 

We  cannot  well  comprehend  the  action  of  any  remedial 
agent  unless  we  know  what  are  the  chemical  changes  which 
take  place  in  nutrition,  secretion  and  dismtegration,  forces,  in 
fact,  which  determme  the  building  up  or  destruction  of  tissues, 
and  the  actions  and  reactions  of  the  atoms  and  molecules 
which  enter  mto  their  composition.  Now  these  changes  and 
mterchanges,  which  are  constantly  active  m  all  healthy  tissue, 
are  known  as  metabolic  changes,  and  if  I  am  right  m  my 
conclusion  that  the  great  object  and  aim  of  massage  is  to 
bring  about  these  changes  and  to  raise  them  to  a  healthy 
standard  when  they  are  defective,  I  must  ask  you  to  bear  with 
me  for  a  short  time  whilst  I  endeavour  to  lay  before  you  some 
points  of  interest  in  reference  to  this  part  of  my  subject. 
The  paralyzed  limb  of  the  child  to  which  I  have  before  referred, 
gives  us  an  opportunity  to  further  consider  the  great  question 
of  heat  m  reference  to  nutrition,  to  metabolism,  and  to  the 
circulation.  Cold  has  a  markedly  depressant  action  in  nutri- 
tion. Heat,  on  the  other  hand,  is  favourable  to  nutrition, 
inasmuch  as  it  is  favourable  to  the  due  metamorphosis  of 
tissue.  _  Therefore,  energizing  muscle  by  massage  induces 
metabolism  and  promotes  nutrition.  But' we  must  remember 
that  disorder  of  the  body  heat  implies  disorder  of  the  circula- 
tion, of  the  respiration,  of  the  digestion,  of  secretion,  and  of 
the  nervous  and  muscular  systems.  The  due  maintenance  of 
the  normal  temperature  of  the  body  under  varying  conditions 
and  opposing  tendencies  is  of  the  utmost  importance,  and  is 
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worthy  of  serious  consideration  to  all  those  who  are  interested 
m  massage     I  may  tell  you  at  once  that  it  would  be  the 
lieigiit  ol  tolly  to  place  a  patient  under  a  course  of  massacre 
when  the  cn-culation  was  active  and  the  temperature  normal 
unless  it  were  for  some  local  defect  or  locaHzed  pain.  We 
shall_  therefore  be  much  better  able  to  comprehend  the 
physiological  effects  of  massage  after  we  have  well  considered 
the  sources,  nature,  and  effects  of  heat  in  reference  to  the 
human  body.    In  health  the  stability  of  temperature  is  nearly 
perfect.    Dr.  McAHster  in  the  Gulstonian  Lectures,  "  On  the 
natm-e  of  Fever,"  delivered  at  the  Eoyal  College  of  Physicians 
last  year,  has  taught  us  a  great  deal  concerning  the  question 
of  heat,  and  I  am  indebted  to  these  lectures  for  much  infor- 
mation upon  this  subject.     (1,)  There  must  be  a  source  in 
the  body  from  whence  heat  is  produced  (thermogenesis) . 
(2,)  There  must  be  processes  by  which  heat  is  discharged  from 
the  body  (thermolysis).    (3,)  There  must  be  a  mechanism  by 
which  the  heat  production  and  the  heat  loss  are  balanced  at 
the  normal  height.     This  is  called  the  tkermotaxic  mechanism, 
and  controls  in  health  the  thermogenic  tonus,  which  means  a 
balance  between  the  liberation  of  thermal  energy,  on  the  one 
hand,  and  its  repression  on  the  other  ;  m  fact,  it  regulates  the 
body  temperature  and  gives  it  stability,  and  just  as  the 
governor  of  a  steam  engme  regulates  the  speed,  it  must  of 
necessity  govern  and  regulate  both  heat  production  and 
heat  loss,  and  is  the  highest  and  most  important  factor  of  the 
three.     "We  can  know  more  of  thermolysis  than  we  can  of 
thermogenesis  by  studying  the  main  channels  by  which  heat 
passes  out  of  the  body,  namely  the  skm  and  the  lungs. 
Through  the  skin  there  escapes,  by  evaporation,  conduction, 
and  radiation,  more  than  80  per  cent,  of  all  the  heat  discharged 
from  the  body,  the  remaining  20  per  cent,  escapes  through  the 
breath.    The  rate  of  heat  loss  varies  just  according  to  the 
vascularity  of  the  skin,  and  it  also  of  course  varies  accordmg 
to  the  amijlitude  of  the  resjjirations.    A  face  flushed  with  wine 
feels  warm,  for  it  is  rapidly  discharging  heat ;  a  dog  whose 
skin  lets  little  heat  pass  through  it  pants  to  cool  itself.  Now, 
with  reference  to  the  circulation,  we  are  well  acquainted  with 
the  fact  that  the  calibre  of  the  arteries  is  kept  constant  b}'  the 
two  kinds  of  vaso-motor  nerves  arising  in  the  brain  and  spinal 
cord,  and  which  are  called  vaso  constrictor  or  motor  and  vaso 
dilator  or  inhibitory. 

With  reference  to  res23iration,  we  find  that  it  also  is  governed 
by  a  nervous  mechanism  controlled  by  centres  in  the  medulla 
oblongata  and  spinal  cord,  with  a  two-fold  complement  of 
nerves  proceeding  to  the  respiratory  muscles,  the  one  motor 
and  active,  the  other  inhibitory  ;  and  we  believe  that  the 
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respii-atory  centre  consists  of  two  correlated  parts,  the  one 
subserving  inspiration  and  the  other  subserving  expii'ation. 
We  thus  find  that  the  two  channels  of  heat  dissipation  are 
under  the  control  of  double  acting  nervous  mechanisms,  each 
having  a  motor  and  an  mhibitory  aspect,  and  from  these 
postulates  we  might  draw  the  deduction  that  the  temperature 
of  the  body  in  health  is  mamtained  by  the  vigilant  action  of 
the  sensitive  nerve  centres,  which  control  the  great  systemic 
functions  of  ch'culation  and  respiration. 

When  we  get  an  undue  or  unequal  distribution  of  heat  to 
different  parts  of  the  body,  we  get  from  some  cause  or  other  a. 
disorder  of  the  thermotaxic  mechanism  ;  a  fluctuation,  so  to 
speak,  between  thermogenesis  and  thermolysis,  due  to 
defective  metaboUsm.  So  much  for  heat  discharge.  I  must 
now  refer  you  to  thermogenesis  or  heat  production.  The 
temperature  of  the  body  is  merely  a  function  of  the  difference 
between  heat  mcome  and  heat  expenditure  at  any  moment. 
The  stability  of  temperature  (by  which  I  mean  the  integrity  of 
the  thermotaxic  mechanism)  is  merely  a  question  of  tonus  or 
health.  None  but  the  mvalid  and  the  physician  can  say  how 
variable,  and  how  suddenly  and  rapidly  variable  is  this  state 
of  thermogenic  tonus. 

Thermogenesis  is  necessarily  associated  with  chemical 
processes  m  living  tissue,  and,  as  I  maintain  that  the  processes 
of  massage,  when  curative,  are  due  to  their  power  of  inducing 
thermogenesis,  I  must  ask  you  to  kindly  bear  with  me  whilst 
I  endeavour  to  elucidate  this  subject  a  little  more  fully 
What,  may  I  ask,  is  the  tissue  wherein  thermogenesis  is  most 
active  ?  _  In  the  first  place  we  know  that  muscle  forms  about 
one  half  of  the  substance  of  the  body,  and  that  the  mean  rate 
of  oxidation  in  the  muscles  is  higher  than  that  of  the  average 
of  all  the  tissues,  and  we  are  therefore  justified  in  commg  to 
the  conclusion  that  the  muscles  are  the  chief  contributors  to 
the  heat  of  the  body.  Professor  Foster,  in  his  well-known 
work  on  Physiology,  says  :— "  We  may  at  once  af&rm  that  the 
heat  ot  the  body  is  generated  by  the  oxidation  of  the  tissues 
at  large  by  respiration  of  tissue.  Wherever  metabolism  of 
protoplasm  is  going  on  heat  is  being  set  free."  .  .  In 
gi-owth  and  in  repair,  in  the  deposition  of  new  material,  iii  the 
translormation  of  hfeless  pabulum,  in  the  constructive  meta- 
bolism ol  the  body,  heat  may  be  undoubtedly  to  a  certain 
extent  absorbed  and  rendered  latent,  the  enerqy  of  the  con- 
struction may  be  in  part  at  least,  supplied  by  the  heat 
piesent._  But  all  this,  and  more  than  this,  namely,  the  heat 
present  m  a  potential  form  in  the  substances  themselves  so 
bui  t  up  mto  the  tissue,  is  lost  to  the  tissue  during  its 
destructive  metabolism,  so  that  the  whole  metabolismr  the 
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whole  cycle  of  changes  from  the  lifeless  pabulum  through  the 
hvmg  tissue,  back  to  the  Hfeless  products  of  vital  action, 
is  eminently  a  source  of  heat.  Fick  calculates,  from  actual 
observation,  that  during  severe  muscular  work  the  quantity  of 
exhaled  "carbonic  acid  may  be  five  times  the  normal,  showing 
that  of  the  total  energy  derived  from  the  food,  one  sixth  goes 
to  the  work  and  five  sixths  to  the  extra  production  of  heat 
that  accompanies  it.  The  muscles,  then,  are  looked  upon  as 
the  furnaces  of  the  body,  and  are  estimated  to  contribute  m 
health  four  fifths  of  the  body  heat.  From  the  investigations  of 
Dr.  Meade  Smith  and  Dr.  Sukjanow,  (see  "  Du  Bois  Eeymond's 
Ai-chiv,"  1888),  concerning  the  laws  which  govern  the  fatigue 
of  the  thermogenic  function  of  a  living  muscle,  we  have  some 
highly  interesting  conclusions,  which  I  might  say  are  of  very 
great  importance  to  the  student  of  massage.  (Please  mider- 
stand  me,  I  do  not  mean  the  medical  rubber  or  the  joint 
man  or  the  bone  setter.  I  mean  the  scientific  practitioner  of 
medicme).  Let  us  see  what  these  conclusions  are.  If  a 
muscle  is  stimulated  through  its  nerve,  two  processes  are  set 
up,  one  manifested  by  change  of  form  and  the  performance  of 
mechanical  work,  the  other  manifested  by  the  mcreased 
development  of  heat.  And  each  process  appears  to  have  its 
■own  laws  as  regards  (1,)  The  influence  of  external  conditions, 
such  as  mtensity  of  stimulus  ;  (2,)  The  influence  of  fatigue 
from  repeated  stimulation ;  (3,)  The  influence  of  general 
exhaustion  from  inanition  or  other  debilitatmg  cause  ;  (4,)  The 
influence  of  the  general  temperature  of  the  protoplasm  of  the 
muscle ;  and  (5,)  The  influence  of  rest  and  the  circulating  blood 
in  restoring  lost  power.  Now,  if  I  wanted  a  text  upon  which 
to  preach  a  massage  sermon,  I  could  not  possibly  find  one 
more  appropriate  than  these  conclusions  of  Dr.  Meade  Smith 
and  Dr.  Sukjanow.  Every  point  seems  to  me  to  have  a  dhect 
bearmg  in  relation  to  those  cases  of  nervous  exhaustion, 
prostration,  feebleness,  and  malassimilation  which  we  know 
recover  so  rapidly  under  the  mfluence  of  massage  and 
appropriate  feeding.  Then  normal  metabolism  is  dependent 
upon  a  balance  between  the  nervous  impulses  subserving 
anabohsm  or  the  building  up  of  tissue  and  the  integrity  of  the 
assimilative  processes,  and  catabolicism  or  the  unbuilding, 
disintegrating  and  destructive  processes.  I  must  now  ask  you 
to  follow  me  a  step  further  and  consider  metabolism  from  its 
pathological  aspect,  taking  as  types  of  disease,  rheumatism, 
gout  and  diabetes. 

I  suppose  there  is  no  man  living  who  has  applied  the  science 
of  Chemistry  with  greater  skill  and  dexterity  than  Dr. 
Latham,  of  Cambridge,  to  formulate  an  assumptive  basis  upon 
which  to  connate  the  series  of  changes  associated  with  the 
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chemical  metabolism  of  tissue  in  such  diseases  as  gout,  rheu- 
matism, and  diabetes.  Dr.  Latham,  in  his  original  and,  I 
might  say  remarkable  Croonian  lectures,  which  he  delivered 
at  the  Eoyal  College  of  Physicians,  in  1886,  "  On  some  points 
m  the  Pathology  of  Kheumatism,  Gout,  and  Diabetes,"  says 
that  he  classed  these  three  diseases  together  because  they 
seem  to  possess  a  certain  relationship  with  each  other.  Not 
infrequently  transient  diabetes  ajjpears  as  the  harbmger  of  a 
gouty  attack,  and,  on  the  other  hand,  gouty,  rheumatic  or 
neuralgic  pains  are  very  common  accompaniments  of  diabetes. 
In  all  we  have  changes  (differing  however  in  character) ,  show- 
mg  themselves  ui  the  blood,  the  result  of  abnormal  metabolism 
either  in  the  muscular  or  glandular  tissue.  But,  as  Dr. 
Latham  acknowledges,  we  know  nothing  of  the  proximate 
elements  which  make  up  hving  tissue,  nor  what  are  the 
chemical  changes  which  take  place  as  it  performs  its  function, 
nor  the  alteration  in  the  arrangement  of  its  molecules  as  it 
passes  from  an  active  to  an  effete  state.  So  that  many  of 
Dr.  Latham's  chemical  gi-oupmgs,  as  he  candidly  admits, 
must  be  in  a  measure  pure  hypothesis ;  but,  whether  they  be 
hypothetical  or  not,  the  practical  outcome  is  of  vast  chemical, 
physiological,  and  pathological  importance,  and  although 
not  proven  to-day,  will,  I  venture  to  think,  as  science 
advances,  be  removed  from  the  realm  of  hypothesis  to  that  of 
physical  fact. 

po  not  think,  if  you  please,  that  I  am  leadmg  you  away  from 
scientific  massage.  On  the  contrary,  I  am  endeavouring  to 
claim  yom-  attention  to  these  changes  going  on  in  the  tissues 
of  the  body,  simply  and  merely  to  show  you  that  where  these 
changes  are  defective,  we  can,  by  massage  and  appropriate 
dietary,  very  often  bring  about  a  normal  condition  of  things,  a 
stability,  and,  ui  fact,  a  tonus  which  is  alone  compatible  with  a 
state  of  health.  I  thmk  the  day  is  not  far  distant  whe  nyou 
will  find  this  form  of  treatment  an  absolute  cure  for  diabetes 
In  several  cases  where  I  have  prevailed  upon  patients  to  try  it 
lor  SIX  weeks  with  appropriate  diet,  every  trace  of  sugar  has 
disappeared,  and  the  urme  has  resumed  its  normal  specific 
gravity.  And  if  gout  is  (as  Sir  Dyce  Duckworth  maintains) 
a  primary  neurosis  due  to  some  instabihty  of  the  trophic 
nervous  system,  having  its  origin  in  the  medulla  oblongata, 
there  can  be  no  doubt  whatever  that  diabetes  takes  its  orimA 
from  a  similar  source.  I  do  not  think  that  we  need  go  to  the 
medulla  oblongata  for  every  form  of  defective  metabolism  : 
vaso-motor  centres  are  distributed  throughout  the  whole 
Bpmal  axis,  and  I  beheve  they  are  excited  refiexly  by  massS^e 
processes.  01  course  it  is  only  reasonable  to  ^condude  ha? 
the  dommatmg   and  controlling  centre  is  in  the  medulla 
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oUongata,  which  is  reaUy  a  complex  composite  centre  con- 
sisting of  a  number  of  closely  aggregated  centres,  each  of 
Avhich  presides  over  a  particular  vascular  area.  Now,  what 
does  Dr.  Latham  say  about  this  ?  I  really  must  give  you  his 
own  words  because  they  are  so  entirely  in  accordance  with 
physiological  and  clinical  experience. 

"  Some  of  the  nerve  cells  or  some  portions  of  this  dominat- 
ing centre  in  the  medulla  oblongata  may  be  more  readily 
exhausted  by  the  continued  stimulation  of  an  irritant  circulat- 
ing in  the_  blood  than  the  others,  and  after  the  development 
of  the  irritant  (uric  acid)  in  the  system,  it  wih  of  course 
produce  exhaustion  just  in  these  particular  cells,  and  in  the 
subsidiary  ganglia  in  connection  with  them,  and  so  lead  to 
the  dilatation  in  the  vascular  area  directly  under  their  con- 
trol. The  other  unaffected  cells  in  the  dominating  centre  in 
the  medulla  oblongata,  and  the  subsidiary  ganglia  m  con- 
nection with  them,  possessing  a  healthy  tone,  will  be  stimulated 
to  action  m  the  normal  manner,  and  contraction  will  take  place 
in  the  vascular  areas  connected  with  them.  This  action  itself 
would  have  the  effect  of  driving  more  blood  to  the  paralyzed 
vascular  area,  and  mtensifying  the  symptoms  there.  But 
with  contmued  stimulation  of  these  healthy  centres  exhaustion 
will  sooner  or  later  be  induced.  These  points  of  nerve 
physiology  are  of  great  interest,  as  showing  and  explaining 
how  pathological  conditions  may  and  do  arise  from  defective 
nervous  action,  giving  rise  to  exhaustion  and  defective 
correlation.  The  most  powerful  vaso-motor  nerves  are 
those  which  act  upon  the  blood  vessels  of  peripheral  parts, 
while  those  that  act  upon  central  parts  are  less  active. 
In  addition  to  contraction  of  the  vessels,  caused  by  impulses 
affecting  the  blood  supply,  there  are  impulses  affectmg 
directly  the  activity  of  the  protoplasm,  so  that  the  construc- 
tive metabolism  (about  the  joints,  for  instance)  is  stimulated, 
whilst  the  blood  supply  and  destructive  metabohsm  are 
lessened,  and  so  there  is  increased  development  or  growth 
about  the  part." 

I  cannot  leave  the  question  of  metabohsm  without  once 
again  drawing  your  attention  to  the  important  part  which  the 
dominant  vaso-motor  centre  in  the  meduha  oblongata  plays 
in  the  great  processes  of  nutrition,  assimilation,  and  excre- 
tion :  processes  which  we  believe  to  be  so  essentially  influenced 
by  massage.  We  have,  I  think,  clearly  proved  that  metabolism 
is  both  constructive  with  vascular  dilatation,  and  destructive 
with  vascular  contraction  ;  that  it  is  governed  by  two  sets  of 
nerve  fibres,  in  like  manner  to  those  which  govern  the  blood 
vessels,  respiration,  and  the  movements  of  the  heart,  and  that 
they  enable,  as  far  as  possible,  the  two  great  processes  of 


IMPERFECT   METAB0LIS3I    AND  GOUT. 


17 


Avaste  and  repair  to  be  maintained  in  a  given  ratio,  subserving 
definite  tissue  metamorphosis  which  is  compatible  with  health 
and  a  vital  tonus,  and  which  is  the  secret  of  success  in  the 
massage  processes.  We  cannot  consider  the  processes  of 
digestion  and  assimilation  without  noticing  the  important 
part  which  this  dominant  vaso-motor  nerve  centre  takes  in 
the  metabolic  function  of  the  liver.  The  duty  of  the  liver 
is  to  secrete  bile  from  the  blood  which  contains  the  products 
of  digestion,  and  the  nature  and  quality  of  the  blood  will 
depend  upon  the  kind  of  food  which  has  been  taken,  and  we 
are  led  also  to  believe  that  the  quality  of  the  bile  must  in  a 
measure  be  similarly  influenced,  so  that  according  to  the  con- 
stitution of  the  portal  blood  must  be  the  integrity  or  otherwise 
of  the  metabolic  function  of  the  liver,  which,  moreover,  is 
dependent  upon  the  absorption  and  transformation  of  certain 
constituents  of  the  blood  by  the  hepatic  cells,  controlled  of 
course  by  the  secreting  nerve  fibres  in  connection  with  these 
cells — (entirely  independent  of  the  nervous  mechanism  con- 
trolling the  vascular  suppty) .  If  there  be  defective  correlation 
between  the  vascular  dilatation  on  the  one  hand,  and  the 
hepatic  fmiction  of  the  hver  cell  on  the  other,  there  will  be 
imperfect  metabolism,  giving  rise,  as  we  know,  to  sugar  as  in 
diabetes,  and  to  uric  acid  as  in  gout ;  for  I  thmk  we  must 
admit  that  there  are  various  nerve  filaments  responding  to 
various  kmds  of  stimuli,  some  regulating  the  transformation  of 
saccharine  products,  the  other  the  nitrogenous  elements  con- 
veyed to  the  cells  by  the  portal  circulation. 

Dr.  Latham  says  that  "  Imperfect  metabolism  results  if  too 
much  nitrogenous  material  is  introduced  into  the  portal  vein 
from  the  alimentary  canal ;  the  portion  then  which  is  least 
readily  acted  upon  (namely,  the  glycocine)  will  not  be  trans- 
formed, and  so  the  formation  of  uric  acid  is  promoted.  We 
see  the  same  thmg  constantly,  even  when  the  liver  is  in  a 
healthy  and  normal  condition  ;  if  it  has  too  much  work  thrown 
upon  it,  that  is,  if  more  nitrogenous  material  is  introduced 
mto  the  portal  vem  than  can  be  transformed  in  the  gland  ; 
and  so  an  occasional  indulgence  at  the  table  is  very  generally 
succeeded  by  an  appearance  of  urates  in  the  urine.  If  the 
hver  cells  are  already  exhausted  by  long  continued  over- 
stimulation, with  how  much  greater  d'ifiiculty  will  the  perfect 
metabohsm  of  nitrogenous  food  be  eftected"."  The  uric  acid 
wi  1  then  be  formed  in  excess,  and  if  not  eliminated  will  cir- 
culate as  a  poison  in  the  blood,  acting  as  an  irritant  upon 
some  portion  ot  the  nervous  system,  according  to  the  sensitive- 
ness of  the  nervous  spot  or  centre  in  the  nervous  mechanism 
giving  rise  to  gout,  diabetes,  rheumatism,  dyspepsia,  cardiac 
irregularity,  megrim,  etc. 


2 


18 


PRINCIPLES  OF  MASSAGE. 


"Ill  gout,"  I  again  quote  from  Dr.  Latham,  "as  we  have 
stated,  the  uric  acid  is  the  result  of  modified  innervation  of 
the  Hver  or  exhaustion  of  the  hepatic  cells,  and  so  there  is 
non-transformation  of  the  glycocine  and  the  consequent 
formation  of  uric  acid.  In  rheumatism,  the  glycocine  results 
from  changes  in  the  vascular  area,  and  in  the  metabolism  of 
the  muscles,  and  along  with  its  formation  there  is  also  the 
formation  of  lactic  acid  by  hydration. 

Both  from  the  Cyanalcohol,  CR^.  CH^  | 

And  the  Cyanalcohol,  CHg.  CH  j 

The  nutrition  of  the  joint  is  modified  by  the  uric  acid,  but  the 
nutrition  is  further  modified  by  the  presence  of  the  lactic  acid, 
producing  dilatation  of  the  arterioles,  more  particularly  of  those 
in  the  cutaneous  area.  In  this  manner,"  says  Dr.  Latham, 
"  I  venture  to  suggest,  are  the  characteristic  changes  about  the 
joints  m  acute  rheumatism  developed." 

All  this,  and  a  great  deal  more  upon  kmdred  lines  of  thought, 
is  brought  forward  m  a  very  able  manner  by  Dr.  Latham  in 
his  Croonian  lectures,  which  bristle  with  original  hypotheses 
and  deductions  concerning  the  nervous  origin  and  chemical 
changes  occurring  in  gout,  rheumatism,  and  diabetes  ;  and  if 
this  chemical  theory  of  the  formation  of  uric  acid  by  changes  in 
the  tissues,  "  by  the  conjugation  of  residues  of  glycocine  with 
residues  of  urea,"  is  to  supersede  the  physical  theory  of  the 
formation  of  gouty  tophi  as  mere  depositions  of  insoluble 
material,  then  we  shall  the  more  readily  understand  and 
comprehend  the  basis  upon  which  the  massage  processes  in 
gouty  states  are  attended  wdth  such  emmently  satisfactory 
results. 

The  circulation  of  the  blood  is  so  essentially  connected 
with  the  vitality  of  the  part,  with  its  metabohsin,  its  heat, 
and  its  sensibiHty,  that  its  importance  in  the  role  of  the 
organism  must  be  apparent  and  self-evident.  A  regularly 
sustained  and  ample  supply  of  blood  is  absolutely  necessary 
to  functional  activity,  no  matter  whether  it  be  of  the  nervous 
system,  the  glandular  system,  or  the  muscular  system. 

In  the  brain,  for  instance,  functional  actiAdty  and  efficiency 
are  entirely  dependent  upon  a  due  supply  of  nutrient  material 
and  of  oxygen  carried  to  it  by  the  capillary  circulation. 

The  circulation,  if  one  may  judge  of  it  by  the  pulse  alone, 
either  by  digital  manipulation  or  by  the  sphygmograph,  is  the 
most  varying  and  varia])le  of  all  functions.  This  can  be 
easily  conceived  if  we  look  upon  the  circulation  as  the  servant 
and  not  the  master  ;  and  physiologically  it  is  tissue  activity 
which  conditions  the  blood,  and  not  the  blood  supply  which  con- 
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<litions  the  tissue  changes.  The  heart  bemg  the  centre  of  the 
■circulation,  determines  its  force,  strength  and  regularity,  all 
surroundings  being  equal,  especially  the  elasticity  of  the  great 
vessels,  and  the  resiliency  and  due  resistancy  of  the  capillaries, 
:arterioles,  and  ultimate  tissue  elements  ;  but  beyond  these 
conditions  we  have,  holding  magisterial  sway,  the  influence 
of  the  pneumogastric  and  sympathetic  nerves  (the  sympathetic 
being  the  motor  nerve  keeping  the  cardiac  ganglia  in  a  con- 
stant state  of  activity,  and  the  pneumogastric  controlling  or 
inhibiting  its  action) . 

But  I  wish  to  confine  my  remarks  to  the  circulation,  pure  and 
simple,  always  bearing  in  mind  that  I  never  desire  to  enter  more 
fully  into  the  realms  of  physiology  than  is  necessary  to  show  how 
physiological  processes  of  the  highest  order  are  subservient  to 
massage.  It  would  be  impossible,  however,  to  consider  the 
physiology  of  the  circulation  in  reference  to  massage,  if  we  did 
not  remember  the  omnipotency  of  the  nervous  centres  and  hoAV 
the  minutest  of  the  mmute  capillary  vessels  are  en  rapport  with 
its  governing  nerves.  It  is  only  through  nerve  agency  that  we 
can  account  for  "  cii'culation  vagaries,"  and  particularly  that 
condition  known  as  the  paroxysmal  palpitation  of  the  heart, 
when  the  pulse  rate  will  vary  fi-om  200  to  300  in  the  mmute, 
without  any  actual  traceable  change  in  the  structure  of  the 
heart  or  the  vessels.  What  is  this  but  neurasthenia  ?  Any- 
how, the  cardo-inhibitory  centre  in  the  medulla  oblongata 
must  be  involved  in  these  conditions,  and  for  the  time  being  is 
in  a  neurasthenic  state.  Again,  the  circulation  may  be 
exceedingly  slow  and  the  pulse  infrequent— only  40  to  the 
minute,  or,  on_  the  other  hand,  it  may  give  rise  to  an  inter- 
mittent and  irregular  pulse,  both  conditions  being  quite 
•compatible  with  health,  and   even  vigour,  up  to  a  fairly 


average  age. 


There  are  two  states  of  the  circulation  to  which  I  must 
draw  attention,  and  they  are  high  tension  and  low  tension. 
But  before  considering  these,  it  is  well  that  this  question 
should  be  asked  and  answered,  namely  :  Can  we  tell  from  the 
nature  _  of  the  pulse  whether  massage  treatment  will  be 
beneficial  ?  I  believe  we  can.  Let  us  consider  very  practicallv 
and  briefly  these  states  of  tension. 

Now,  high  tension  in  an  artery  is  significant  either  of  a 
great  deal,  or  on  the  other  hand,  it  maybe  neurosal,  or  it 
may  be  hereditary,  or  it  may  lie  temporary  and  transitorv, 
.and  mean  very  little.  It  may  be  of  blood  origin  as  in  gout, 
kidney  disease,  chronic  poisoning,  and  other  conditions  of  the 
blood  irntatmg  the  vaso-inhibitory  nerves,  producing  by  its 
nifluence  upon  the  brain,  medulla,  and  spinal  cord"  clonic 
or  tonic  convulsions,  or  positive  muscular  rigidity,  jnst  as  it 
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affects  the  higher,  the  median,  or  the  lower  nervous  centres.  By 
increased  arterial  tension,  heightening  internal  blood  pressure,, 
an  increased  flow  of  cerebro-spinal  fluid  is  induced  by  the: 
power  which  is  thus  exercised  upon  the  choroid  plexuses. 

Whatever  the  cause  may  be,  the  tension  itself  is  due  to  an 
obstruction  to  the  normal  blood  flow,  betAveen  the  minute- 
capillaries  and  veins.  This  means,  of  course,  resistance 
throughout  the  whole  of  the  arterial  and  venous  circulations  ; 
and  although  this  resistance  is  at  first  peripheral,  it  eventuall}' 
becomes  central,  and  finally  expends  itself  upon  the  heart. 
So  long  as  this  resistance  is  of  low  degree,  nothing  comes  of 
it,  the  heart  demands  more  nerve  influence  and  it  gets  it,  but 
this  cannot  go  on  for  ever.  Tension  begets  tension,  resistance- 
increases,  function  is  deranged,  then  impaired,  and  finally, 
arrested.  Heart  hj^^pertrophy,  dilatation,  and  dropsies  are  the^ 
sequence.  Is  this,  then,  a  condition  of  the  circulation  which 
may  be  beneficially  influenced  by  massage  ?  I  answer  most, 
unhesitatmgiy  in  the  affirmative.  The  pulse  characteristics- 
of  arterial  tension  are  well  known,  but  it  must  not  be  for- 
gotten that  tension  is  a  matter  of  degree,  therefore  we  have- 
dissimilarity  of  tension,  varymg,  but  co-equal  with  resistance  ;. 
so  that  there  may  be  considerable  arterio-capillary  tension 
before  we  can  readily  distinguish  that  solid  cord-like  condition 
of  the  pulse,  which  is  usually  looked  upon  as  its  chief 
characteristic.  Cardiographic  tracings,  judging  from  my 
own  experience,  are  better  then  sphygmographic  tracmgs  m 
determining  initial  arterio-capillary  tension.  Low  arterial 
tension  is  perhaps  of  more  interest  to  the  masseur  than  high 
arterial  tension,  so  we  must  for  a  moment  inquire  mto  the 
nature  of  the  former  and  compare  it  with  the  latter  ;  the 
comparison  is  definite  and  may  be  stated  in  a  few  words,, 
namely :  In  high  arterial  tension  resistance  is  indefinitely 
increased  ;  in  low  arterial  tension  resistance  is  if  anything 
diminished.  In  the  former,  the  capillaries  and  arterioles  are 
contracted  and  their  calibre  narrowed,  so  that  the  blood  flow 
is  impeded.  In  the  latter,  the  capillaries  and  arterioles  are 
relaxed,  allowing  the  blood  to  flow  with  freedom,  the  heart  is. 
necessarily  weak  in  action,  the  pulse  will  be  short  and 
weak  also,  so  w^eak  in  fact,  that  it  is  at  times  scarcely  per- 
ceptible. Low  arterial  tension  reaches  its  maximum  or 
minimum,  whichever  way  you  like  to  put  it,  just  preceding 
the  act  of  fainting,  and 'just  preceding  the  convulsions  of 
epilepsy.  It  denotes  feebleness  and  want  of  energy,  defective 
metabolism,  defective  secretion  and  excretion,  nutrition  and 
assimilation,  and  general  impairment  of  function,  not  of  one 
part  of  the  body,  but  of  all  parts  of  the  body  :  the  brani  and 
nervous  system  more  particularly  being  under  its  depresoing  and 
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enervating  influence.  There  is  another  condition  of  the  cii-cula- 
tion  to  which  I  need  refer,  and  that  is  a  condition  of  variable 
ixrterial  tension  of  purely  nervous  origin,  and  localized  in  its 
nature,  its  character,  and  its  influence.  It  is  often  reflex,  and 
may  be  due  to  a  higher  nerve  centre  acting  upon  a  lower,  or  vice 
■rersa,  and  is  frequently  associated  with  general  and  inherent 
•or  even  hereditary  instability  of  the  nervous  system  as  a  whole. 
It  may  be  looked  upon  as  a  rule  as  mere  functional  derange- 
ment, yet  I  have  frequently  met  with  it  in  the  very  primary 
•stage  of  aortic  insufficiency,  therefore  care  must  be  taken  to 
make  a  correct  diagnosis  as  to  the  precise  state  of  the  heart 
under  such  circumstances.  In  massage,  all  the  deep  processes 
should  be  carried  on  in  the  direction  of  the  flow  of  the 
venous  blood  and  the  lymph.  Dr.  Eichardson,  in  one  of  a 
series  of  very  interesting  lectures,  which  he  gave  at  the 
Society  of  Ai-ts,  "  On  Animal  or  Vital  Mechanics,"  designates 
the  veins  as  the  true  rivers  of  life.  He  says,  "  The  circulation 
■oi  blood  in  its  primary  movement  begins  in  the  veins,  in  a 
venous  current  which  does  not  depend  in  the  first  instance  on 
the  stroke  of  the  heart ;  but  which  has  its  origin  in  the 
'digestive  tract,  and  which  supplies  the  heart  as  from  a  vast 
surface  of  absorption  with  fluid,  from  food  and  drink,  and 
from  the  lymph  formed  in  the  drainage  surface  of  the  body." 

The  two  circulations  which  most  concern  the  masseur, 
are  the  venous  and  the  lymphatic ;  but  these  will  be  dealt 
with  fully  in  a  subsequent  lecture.    (See  Lecture  VI.) 

For  many  years  I  have  held  the  opinion  that  the  value  of 
massage  depended  upon  its  influence  in  promoting  respiration 
of  tissue  ;  but  since  I  heard  the  admirable  address  by  Prof. 
McKendrick,  delivered  in  Glasgow  at  the  meeting  of  the 
Brit.  Med.  Association  last  year,  "  On  the  Gaseous  Constituents 
of  the  Blood  in  relation  to  Eespiration,"  I  am  more  than  ever 
convinced  that  my  opinion  is  a  right  one  ;  and  here  I  might 
tell  you  that  I  am  strongly  of  the  belief  that  respiration  of 
tissue  is  essential  to  the  life  activity  of  all  function.  We 
will  now  see  what  respiration  of  tissue  means .  You  will  remem- 
ber my  i-eference  to  the  effect  upon  a  piece  of  tissue  by 
petrissaging  it.  I  increased  both  temperature  and  circulation 
ni  the  part  so  acted  upon,  in  fact  I  brought  about  or  rather  I 
Ktnmilated  respiration  of  tissue.  And  again  I  submit  that  I 
l)rought  about  by  massage,  respiration  of  tissue  in  the  limb 
of  the  paralyzed  child.  I  am  sure  you  will  pardon  my  weary- 
mg  you  with  some  very  interesting  points  relating  to  this 
subject :— "Respiration  may  be  shortly  defined  as  the  function 
or  group  of  functions  by  which  an  interchange  occurs  between 
the  gases  formed  in  the  tissues  of  a  living  being,  and  the  gases 
ot  the  medium  m  which  it  lives."— McKendrick. 
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A  century  ago,  Johannes  Mllller,  Spallanzani,  Lavoisier,. 
Lagrange,  and  several  other  celebrated  men  of  that  period 
who  were  distinguished  in  the  field  of  science,  held  two 
theories  concerning  respiration ;  the  one,  that  combustion 
occurred  in  the  lungs  or  venous  blood  furnishing  carbonic 
acid  and  aqueous  vapour,  which  were  exhaled  by  the  lungs ;. 
the  other,  that  there  was  no  such  combustion,  but  that 
oxygen  _  was  absorbed  by  the  lungs  and  carried  to  the  tissues,, 
whilst  hi  these  carbonic  acid  was  secreted,  absorbed  by  the 
blood,  carried  to  the  lungs,  and  there  exhaled.  These  opmions 
gave  rise  to  two  theories,  namely,  the  theory  of  combustion 
and  the  theory  of  secretion.  The  combustion  theory  neces- 
sarily held  its  ground  until  Sir  Humphrey  Davy  collected,  and 
proved  that  oxygen  was  held  in  solution  in  the  blood.  At 
length  the  evidence  of  the  existence  of  gases  in  the  blood 
became  an  accomplished  fact  and,  in  like  manner,  respiration 
of  tissue  and  the  secretion  theory  became  firmty  established. 

Dr.  McKendrick,  in  speaking  of  the  diffusion  of  gases 
tinys  : — "In  order  to  appreciate  the  value  of  this  evidence, 
and  the  method  employed  (referring  to  his  own  investiga- 
tions), let  me  dkect  your  attention  to  the  laws  regulatmg: 
the  diffusion  of  gases.  As  a  mass  of  gaseous  matter  has  no- 
independent  form,  like  that  of  a  solid  body,  nor  a  fixed  volume 
like  that  of  liquid,  but  consists  of  an  enormous  number  of 
molecules  which,  in  consequence  of  their  mutual  repulsions,, 
endeavour  more  and  more  to  separate  from  each  other,  it  is 
easy  to  see  that  if  two  masses  of  gas  are  brought  into  contact 
they  will  mix,  that  is,  their  molecules  will  interpenetrate, 
until  a  mixture  is  formed  containing  an  equal  number  of 
the  molecules  of  each  gas.  The  force  by  which  the  mole- 
cules repel  each  other,  and  by  which  they  exercise  pressure 
in  all  directions,  is  known  as  the  pressure  or  tension  of  the  gas. 
It  is  evident  that  the  greater  the  number  of  gas  molecules  m 
a  given  space,  the  greater  will  be  the  tension  of  the  gas,  and 
from  this  it  follows  that  the  tension  of  a  gas  is  in  the  mverse 
proportion  to  its  volume  (this  is  known  as  Boyle's  law).  Sup- 
pose now  that  two  gases  are  separated  by  a  porous  partition  : 
the  two  gases  will  mix,  and  the  rapidity  of  the  diftusion  will 
vary  according  to  the  specific  weight  of  the  gases.  Thus  light 
gas'es,  like  hydrogen  or  coal  gas,  will  diffuse  more  quickly 
than  air,  or  chlorine,  or  carbonic  acid. 

It  is  important  also  to  note  the  laws  regulating  the  absorp- 
tion of  gases  by  fluids.  If  we  allow  a  little  water  to  pome  into 
contact  with  ammonia  gas  above  mercury,  the  gas  is  rapidly 
absorbed  by  the  water  (one  volume  of  water  absorbs  730  volumes 
NII3)  all  the  gas  above  disappears,  and  in  consequence  of  this 
the  pressure  of  the  outer  air  drives  up  the  mercury  m  the 
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tube  The  higher  the  temperature  of  the  fluid  the  less  gas 
it  absorbs.  At  the  boiling  point  of  the  fluid  its  absorption 
-=  0  liecause  at  tluat  temperature  the  fluid  itself  changes  into 
o-as  '  The  power  of  absorption  of  different  fluids  for  the  same 
«as  and  the  absorptive  power  of  the  same  fluid  for  different 
gases  fluctuate  between  wide  limits.  Bunsen  defined  the  co- 
efacient  of  absorption  of  a  fluid  for  a  gas  as  that  number 
which  represents  the  volume  of  gas  (reduced  to  O''  and  7G0 
mm.  barometric  pressure)  which  is  taken  up  by  one  volume  of 
the  fluid.  Thus  one  volume  of  distilled  water  takes  up  the 
following  volumes  : 

Temp.  Cent.  N.  O.  COo  Aiy- 

0  0-02  0-041  1-797  0-025 

5  0-018  0-036  1-5  0-022 

15  0-015  0-03  1-002  0-018 

37  —  0-02  0-569  — 

]3y  the  phrase  "  tension  of  the  gas  in  a  fluid  "  is  understood 
the  partial  pressure  in  millimetres  of  mercury  which  the  gas 
in  question  has  to  exercise  in  the  atmosphere,  when  no  diffu- 
sion between  the  gas  in  the  fluid  and  the  gas  in  the  atmosphere 
takes  place.  The  terms  "  pressure  "  and  "  tension  "  mean  the 
same  thing  in  pulmonary  respiration.  Venous  blood,  contam- 
ing  a  certain  amount  of  carbonic  acid  at  the  temperature  of 
the  blood  and  under  a  certain  pressure,  is  brought  to  the 
capillaries,  which  are  distributed  on  the  walls  of  the  air-vesicles 
in  the  lungs.  In  these  air- vesicles,  we  have  an  atmosphere  at 
a  certam  temperature  and  subject  to  a  certain  pressure. 
Setting  temperature  aside,  as  it  may  be  assumed  to  be  the 
same  in  the  blood  and  in  the  air-cells,  let  us  consider  the 
question  of  pressure.  If  the  pressure  of  the  carbonic  acid  in 
the  blood  be  greater  than  that  of  the  carbonic  acid  in  the 
air-cells  carbonic  acid  will  escape  until  an  equilibrium  is 
established  between  the  tension  of  the  gas  in  the  blood  and 
the  tension  of  the  gas  m  the  air-cells.  Again,  if  the  tension 
of  the  oxygen  in  the  air-cells  be  greater  than  that  of  the 
oxygen  in  the  venous  blood  oxygen  will  be  absorbed  until 
the  tensions  become  equal.  This  theory  has  no  doubt  the 
merit  of  simphcity,  but  it  will  be  observed  that  it  depends 
entirely  on  the  assumption  that  the  gases  are  simply  dissolved 
in  the  blood.  It  was  pointed  out  by  Liebig  that  according  to 
the  experiments  of  Eegnault  and  Keiset,  animals  used  the 
same  amount  of  oxygen  when  breathing  an  atmosphere  com- 
posed of  that  gas  alone  as  when  they  breathed  ordinary  air, 
and  that  the  vital  processes  are  not  much  aftected  by  breathing 
the  atmosphere  of  high  altitudes  where  the  amount  of  oxygen 
taken  in  is  only  about  two-thirds  of  that  existing  at  the"  sea- 
level.    It  was  also  shown  at  a  much  later  date,  by  Ludwig 
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and  W.  Mliller,  that  animals  breathing  in  a  confined  space  of 
air  will  use  up  the  whole  of  the  oxygen  in  the  space ;  and  it 
IS  clear  that  as  the  oxygen  is  used  up,  the  partial  pressure  of 
the  oxygen  remaining  must  be  steadily  falling.  Liebig  urged 
the  view  that  the  gases  were  not  simply  dissolved  in  the  blood, 
but  existed  in  a  state  of  loose  chemical  combination  which 
could  be  dissolved  by  the  diminished  pressure  in  the  vacuum, 
or  by  the  action  of  other  gases.  He  also  pointed  out  the 
necessity  of  accurately  determining  the  co-efficient  of  absorp- 
tion of  blood  for  the  gases,  that  is,  the  amount  absorbed 
under  a  pressure  of  760  mm.  of  mercury  by  one  volume  of 
the  gas  at  the  temperature  of  the  observation.  The  next 
important  observations  were  those  of  Fernet,  published  hi 
1855  and  1857.  He  expelled  the  greater  part  of  the  gas  of 
the  blood  (dog)  by  passing  through  it  a  stream  of  hydrogen 
and  then  submitting  it  to  the  action  of  the  air-pump.  He 
then  introduced  into  the  apparatus  the  gas  under  a  given 
pressure,  the  absorption  co-efficient  of  Avhich  he  had  to 
determine.  He  then  estimated  the  amount  of  gas  absorbed, 
under  different  pressures,  and  found  in  the  case  of  oxygen 
that  the  amount  absorbed  with  gradually  decreasing  incre- 
ments of  pressure  was  greater  than  what  would  have  been  the 
case  had  it  been  in  accordance  with  Dalton's  law  of  pressures. 
The  oxygen  was  not  then  simply  dissolved  in  the  blood. 
Further,  Fernet  arrived  at  the  conclusion  that  the  greater 
portion  of  the  oxygen  was  in  a  state  of  combination.  By 
similar  experiments  made  with  carbonic  acid,  Fernet  deter- 
mmed  that  the  greater  portion  of  it  was  in  a  state  of  loose 
chemical  combination,  whilst  a  small  amount  was  simply 
dissolved  according  to  the  law  of  pressures.  Experiments 
with  blood  serum  showed  similar  results  as  regards  carbonic 
acid,  with  the  difference  that  the  co-efficient  of  absorption  for 
oxygen  was  much  less  than  with  ordinary  blood.  He  therefore 
concluded  that  nearly  the  whole  of  the  carbonic  acid  was 
chemically  retained  in  the  fluid  of  the  blood,  whilst  nearly  the 
whole  of  the  oxygen  was  combined  with  the  red  blood 
corpuscles." 

Professor  Stokes,  by  reducing  arterial  to  venous  blood,  and 
submitting  it  to  spectrum  analysis,  came  to  the  very  impor- 
tant conclusion  that  "  The  colourmg  matter  of  blood,  like 
indigo,  is  capable  of  existing  in  two  states  of  oxidation, 
distinguishable  by  a  difference  of  colour  and  a  fundamental 
difference  in  the  action  on  the  spectrum.  It  may  l)e  made  to 
pass  from  the  more  to  the  less  oxidised  state  by  the  action  of 
suitable  reducing  agents,  and  recovers  its  oxygen  by  absorption 
from  the  air." 

To  the  colouring  matter  of  the  blood  Professor  Stokes  gave 
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ihe  name  of  cruorine,  and  described  it  in  two  states  of  oxidation 
..IS  scarlet  cruorine  and  purple  cruorine.  The  name  haemo- 
-lobin,  given  to  it  by,  Hoppe-Seyler,  is  generally  employed. 
When  united  with  oxygen  it  is  called  oxy haemoglobin,  and 
when  in  the  reduced  state  it  is  termed  reduced  hsemoglobm,  or 
.simply  htemoglobm. 

These  important  researches  have  given  an  explanation  oi  tiie 
function  of  red  blood  corpuscles  as  regards  respiration.  The 
ha3moglobin  of  the  venous  blood  in  the  pulmonary  artery 
ixbsorbs  oxygen,  becoming  oxyhfemogiobin.  This  is  carried  to 
the  tissues,  where  the  oxygen  is  given  up,  the  oxyhsemoglobm 
being  reduced.  Thus  the  colouring  matter  of  the  red  blood 
-corpuscles  is  constantly  engaged  m  conveying  oxygen  from  the 
lungs  to  the  tissues.  Probably  the  union  of  hfernogiobin  with 
•oxygen,  and  its  separation  from  it,  are  examples  of  dissociation, 
that  is,  of  a  chemical  decomposition  or  synthesis,  _  effected 
entirely  by  physical  conditions ;  but  data  regarding  this 
important  question  are  still  wanting.  If  the  union  of  oxygen 
with  the  colourmg  matter  is  an  example  of  oxidation,  it  must 
be  attended  with  the  evolution  of  heat. 

If  we  then  regard  the  blood  as  a  respiratory  medium,  having 
gases  in  solution,  we  have  next  to  consider  what  is  known  of 
the .  breathing  of  the  tissues  themselves.  Spallanzani  was 
undoubtedly  the  first  to  observe  that  animals  of  a  compara- 
tively simple  type  used  oxygen  and  gave  up  carbonic  acid. 
Eut  he  went  further,  and  showed  that  various  tissues  and 
animal  fluids,  such  as  the  blood,  the  skin,  and  portions  of 
other  organs,  acted  in  a  similar  way.  These  observations 
were  made  before  the  beginning  of  the  present  century,  but 
they  appear  to  have  attracted  little  or  no  attention  until  the  re- 
searches of  George  Liebig  on  the  respiration  of  muscle,  published 
in  1850.  He  showed  that  fresh  muscular  tissue .  consumed 
•oxygen  and  gave  up  carbonic  acid.  In  1856,  Matteucci  made 
.an  important  advance,  by  observing  that  muscular  contraction 
w^as  attended  by  an  increased  consumption  of  oxygen,  and  an 
increased  elimmation  of  carbonic  acid.  Since  then,  Claude 
Eernard  and  Paul  Bert,  more  especially  the  latter,  have  made 
numerous  observations  regarding  this  matter.  Paul  Bert 
found  that  muscular  tissue  has  the  greatest  absorptive  power. 
Thus  we  arrive  at  the  grand  conclusion  that  the  li\dng  body 
is  an  aggregate  of  living  particles,  each  of  which  breathes  iii 
the  respiratory  medium  passing  from  the  blood. 

As  the  blood,  containing  oxygen  united  with  the  colouring 
matter  (ha3moglobin),  passes  slowly  through  the  capillaries, 
fluid  matter  transudes  through  the  walls  of  the  vessels,  and 
bathes  the  surrounding  tissues.  The  pressure  or  tension  of 
the  oxygen  in  this  fluid  being  greater  than  the  tension  of  the 
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oxygen  in  the  tissues  themselves,  in  consequence  of  the  oxvaen- 

o™\^.lrr  'r'*  1^  n-otoplasmic  substance, 

oxjgen  IS  set  tree  Irom  the  haemoglobin,  and  is  appropriated 

•''"'^  f 'if'  part  of  their  protoplasm. 

Whilst  ahve,  or  at  all  events  whilst  actively  discharging  theii- 
limctions,  as  m  the  contraction  of  a  muscle,  or  in  those 
changes  we  tei-m  secretion  in  a  cell,  the  living  protoplasm 
undergoes  rapid  decomposition,  leading  to  the  formation  of 
comparatively  snnple  substances.  Amongst  these  is  carbonic 
acid.  As  it  has  been  ascertained  that  the  tension  of  the 
carbonic  .acid  m  the  lymph  is  less  than  its  tension  in  venous 
blood,  it  IS  difficult  at  first  sight  to  account  for  the  absorption 
ot  carbonic  acid  by  venous  blood  ;  but  its  tension  is  higher 
than  that  of  carbonic  acid  in  arterial  blood,  and  it  must  be 
remembered  that  the  lymph  has  had  the  opportunity,  both 
m  the  connective  tissue  and  the  lymphatic  vessels,  of  modify- 
ing its  tension  by  close  contact  with  arterial  blood.  Strassburg 
fixes  the  tension  of  the  carbonic  acid  in  the  tissues  as  equal  tO' 
45  mm.  of  mercury,  while  that  of  the  venous  blood  is  only 
41  mm.  We  may  assume  that  as  the  carbonic  acid  is  set  free 
it  IS  absorbed  by  the  blood,  uniting  loosely  with  the  carbonates, 
and  phosphates  of  that  fluid,  thus  convertmg  it  from  the  arterial 
into  the  venous  condition.  This  constitutes  respii'ation  of  tissue. 

Let  me  ask,  can  anythmg  be  of  greater  interest  to  the 
massem-  than  information  of  this  kind  concernmg  oxidation 
and  respu-ation  of  tissue  ?  The  scientific  masseur  feels  that 
in  his  every  movement,  by  every  exercise  of  well-regulated 
pressure,  he  is  assistmg  to  effect  and  to  accompHsh  hfe  pro- 
cesses of  the  veiy  highest  order. 

It  is  important  to  notice  the  enormous  absorptive  surface 
for  oxygen  presented  by  the  red  blood  corpuscles  of  man. 
There  are  about  5,000,000  red  corpuscles  in  each  cubic- 
millimetre.  Each  corpuscle  has  a  superficial  area  of  0-000128 
square  millunetres.  Taking  the  blood  in  the  body  of  a  man  of" 
average  size  at  4-5  litres,  that  is  4,500,000  cubic  milhmetres,  the 
number  of  corpuscles  is  about  22,500,000,000,000,  and  this  would 
give  a  superficial  area  of  2,880,000,000  square  millimetres,  or 
2,880  square  metres,  or  about  3,151  square  yards — that  is  to  say, 
the  absorptive  area  of  the  blood  corpuscles  is  equal  to  that  of 
a  square  having  each  side  about  56  3-ards.  The  hfemoglobin 
in  a  red  blood  corpuscle  amounts  to  about  ^  of  its  weights 
The  blood  of  a  man  of  average  size  may  be  taken  at  4,53(5 ■ 
gi'ammes,  or  about  10  lbs.  Such  blood  contains  about  13*08l> 
per  cent,  of  hfemoglobin,  and  4,536  grammes  will  contahi 
about  593  grammes  of  hosmoglobin,  or  about  li  lb.  As 
regards  the  iron,  which  is  supposed  to  be  an  essential  con- 
stituent  of  hfemoglobin,    100   grammes   of  blood  contahi 
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0-0546  gramme.  It  follows  that  the  total  amoun  4  530, 
arammes,  contams  about  2-48  grammes,  or  neaiiy  39  giams 
IWy-fiVe  mmhns  of  the  tmctm-a  fern  perchlondi  contain 
aS  one  gram  of  iron,  so  it  will  be  seen  that  not  majry  doses 
are  required  to  introduce  into  the  body  an  amount  of  n-on  as 
large  as  exists  in  the  whole  of  the  blood. 

The  question  which  naturally  arises  in  my  mmd  m  consider- 
ing the  massage  movements,  in  reference  to_  tissue  oxidation 
is  this:  Do  these  physical  actions  dissociate  or  help  to 
dissociate  the  oxygen  from  the  oxyheemoglobm  and  present 
the  oxygen  to  the  tissues  in  a  form  in  which  they  pan  readily 
take  it  up '?  I  should  say  that  such  was  unquestionably  the 
case.  Ernst  Fleischl  von  Marxow  believes  that  this  work  of 
dissociation  is  naturally  produced  by  the  stroke  of  the  heart. 
The  blood  is  kept  in  motion  by  a  series  of  qmck  sudden 
strokes,  because  for  the  taking  up  of  the  oxygen  by  the 
tissues  and  the  elmimation  of  carbonic  acid  by  the  lungs,  it 
is  not  sufficient  that  the  blood  should  run  steadily  through 
the  systemic  and  pulmonary  circulations,  and  therefore  a 
sharp  hard  stroke  is  given  to  it  immediately  before  entermg 
and  immediately  after  leaving  the  lungs.  All  the  blood  in  the 
body  passes  through  the  heart  and  lungs  m  twenty  seconds  ; 
and  Pfluger  says  that  in  this  time  one-third  of  the  oxygen 
is  used  up  by  the  tissues. 

According  to  the  percussion  theory,  the  stroke  of  the  left 
ventricle  arteriahses  the  blood,  that  is,  liberates  _  the  oxygen 
from  the  hsemoglobin,  and  this  arterialised  blood  is  carried  to 
the  tissues.  The  hjemoglobin  does  not  get  sufficient  time  to 
recombme  with  the  oxygen,  because  of  the  successive  strokes 
of  the  heart  and  the  Adbrating  thrill  kept  up  in  the  arterial 
ramifications.  The  free  oxygen  is  used  up  by  the  tissues  in 
the  capillary  circulation  to  the  extent  of  one-third.  After 
leaving  the  capillaries,  the  two-thirds  of  oxygen  agam  recom- 
bine  with  the  hfemoglobin,  and  in  this  condition  return  to 
the  heart,  along  with  one-third  of  haemoglobin  that  has  lost 
its  oxygen.  In  ordinary  circumstances,  this  one-third  would 
agam  obtain  oxygen  from  the  alveoli  of  the  lungs ;  but  if  all 
the  oxygen  there  has  been  used  up,  of  course  it  cannot  obtain 
any  oxygen.  The  blood  flows  from  the  lungs  to  the  left 
ventricle,  when  it  is  again  arterialised,  and  again  sent  out 
through  the  arteries  ;  but  as  there  is  now  a  large  amount  of 
free  haemoglobin  present  in  the  capillary  circulation,  it  will 
seize  hold  of  a  part  of  the  oxygen,  and  the  tissues  will  obtain 
less  than  the  usual  supply.  With  each  successive  circulation, 
the  amount  of  oxygen  available  for  the  tissues  will  become 
bss  and  less,  until  the  tissues  receive  none,  because  all  the 
oxygen  set  free  by  each  beat  of  the  left  ventricle  is  seized  hold 
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•of  in  the  capillary  circulation  by  the  reduced  h^moglobiu 
Ihe  tissues  die  from  want  of  oxygen,  because  there  is  too 
much  rechiced  hremoglobin  present,  a  sul)stance  having  ^ 
greater  affinity  for  oxygen  than  the  tissues  possess,  a  result 
that  would  probal)ly  occur,  as  in  drowning,  in  the  time  of  six 
or  eight  complete  circulations,  that  is,  in  three  or  four  minutes 

With  these  observations  concernmg  the  oxidation  of  tissue 
I  have  drawn  largely  from  the  intensely  interesting  lecture  of 
Irol.  McKendrick,  which  I  consider— and  many  others  far 
more  competent  than  myself  to  judge  of  its  merits,  also  co]i- 
sider— IS  the  key  note  to  many  grand  and  important  dis- 
coveries m  the  physiology  of  Hfe,  which  are  at  the  present 
time  enshrouded  in  the  realms  of  mystery.  And  I  think  it  must 
be  evident,  that  if  physiology,  anatomy,  and  pathology  are  so 
closely  allied  that  they  cannot  be  separated,  we  ought  not  to 
exclude  physics  from  consideration  when  we  review  the  life 
processes  of  living  matter,  and  the  mechanical  treatment  of 
•degenerated  and  dymg  tissue. 

Other  interesting  points  relating  to  the  physiology  of  muscle 
and  nerve  will  be  noticed  in  those  chapters  which  are  devoted 
io  the  consideration  of  these  structures  in  reference  to  Massage. 

Some  observations  made  by  Zabludowski  on  the  effects  of 
massage  on  healthy  people,  are  very  interestmg  and  significant. 
They  were  made  in  November,  1881,  upon  himself,  then  thnty 
y^ears  of  age ;  upon  his  servant,  twenty  years  of  age ;  and 
upon  his  housekeeper,  forty-seven  years  of  age.  All  three 
were  living  under  the  same  conditions  with  regard  to  food, 
activity,  and  dwellmg,  and  for  eight  days  prior  to  the  massage, 
examinations  were  carefully  made  of  their  weights,  muscular 
strength,  temperature,  pulse,  respiration,  and  urine.  Observa- 
tions were  made  during  the  ten  days  in  which  they  had 
general  massage,  and  also  for  eight  days  afterwards.  The 
muscular  strength  of  all  three  increased  during  massage. 
The  weight  of  the  one  who  was  tolerably  corpulent  decreased, 
as  also  did  that  of  the  slender  housekeeper,  and,  corresponding 
to  this,  there  was  an  increased  excretion  of  urates  and  phos- 
Ijhates.  The  weight  of  the  one  who  was  but  moderately 
nourished,  increased,  and  with  this  there  was  found  a  diminu- 
tion of  urates  and  an  increase  of  sulphates  in  the  urine. 
The  massage  of  the  abdomen  excited  the  larger  intestme  to 
powerful  peristaltic  action  and  caused  regular  evacuations. 
<)ft-repeated  observations  showed  that  there  was  an  elevation  of 
the  functions  of  life  in  general,  and,  with  the  improved  frame  of 
mind  there  were  also  easier  movements  of  the  body.  Appetite 
increased  and  sleep  was  soft,  gentle,  and  steady.  The  effects 
of  the  massage  disappeared  soonest  from  the  moderately 
nourished  person,  the  servant ;  and  they  lasted  during  the 
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whole  time  of  observation,  for  eight  clays  after  th& 
massage,  upon  the  housekeeper,  who,  though  thm  and  slender,, 
had  lo°st  weight,  while  upon  Zabludowski  himself,  the  moder- 
ately corpulent  person,  the  after-effects  varied  at  different 

times.  .  .  , 

Zabludowski  has  also  made  some  interesting  experiments,, 
to  learn  how  fatigued  muscles  are  influenced  by  massage. 
Muscles  of  uninjured  frogs  were  exhausted  by  a  series  of  rhythmic- 
contractions  caused  by  an  induction  current.  Under  massag& 
they  soon  regained  then-  lost  vigour,  so  that  the  contractions- 
were  almost  equal  to  the  first,  whilst  a  rest  for  the  same^ 
period,  without  massage,  had  no  effect.  These  experiments,, 
showing  the  restorative  effects  of  massage  upon  wearied 
muscles,  were  more  than  confirmed  in '  man  by  the  same 
investigator.  He  found  that  after  severe  exercise  a  rest_  of 
fifteen  minutes  brought  about  no  essential  recovery,  whilst 
after  massage,  for  the  same  period,  the  exercise  was  more 
than  doubled.  One  person  experimented  upon,  lifted  a  weight- 
of  1  kilo.  (2-2  poimds)  840  times,  at  intervals  of  one  second, 
by  extreme  flexion  of  the  elbow  joint,  from  a  table  on  which  ' 
the  fore-arm  rested  horizontally,  and  after  this  he  could  do 
no  more.  When  the  arm  had  been  masseed  for  five  minutes, 
he  hfted  the  weight  more  than  1,100  times  in  the  same 
manner  as  before  without  fatigue.  The  difference  m  muscular 
sensation  was  very  strikmg  after  rest  alone  from  work,  in 
comparison  with  that  after  massage.  In  this  case,  the  person 
experimented  upon  was  an  expert  subject  for  experiment,  and 
after  he  had  made  600  lifts  of  2  kilos,  (probably  in  the  same- 
manner  as  that  just  referred  to) ,  there  was  unvarymg  stiffness- 
during  a  pause  of  five  minutes  for  rest ;  on  the  contrary,  after 
five  minutes'  massage  the  muscles  were  supple  and  pliant. 

Lastly,  Schreiber  sums  up  very  practically  the  physiological 
effects  of  massage  and  mechano-therapy  as  follows  ;  and  for 
that  reason  I  give  you  his  own  words  : — 

"1.  To  cause  an  increased  flow  of  blood  to  muscles  and  soft 
parts,  mcreasmg  thereby  the  circulation,  and  removing- 
accumulations  of  waste  tissue  whose  retention  causes  various 
disturbance  of  function. 

To  strengthen  muscle  fibres,  and  by  settmg  up  molecular 
vibrations  to  mduce  changes,  not  only  on  the  muscle  and  nerve- 
fibres,  but  perhaps  even  in  the  nerve  centres  themselves. 

2.  To  cause  the  resorption  of  exudations,  transudations, 
and  infiltrations,  in  such  organs  as  are  accessible.    To  effect 
the  separation  of  adhesions  in  tendon  sheaths  and  in  joints, 
without  recourse  to  the  knife.    To  remove  by  grmding  away^. 
Ultra- arthritic  vegetations. 

3.  To  increase  by  passive  and  active  exercise  of  all  the:. 
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muscles,  the  oxidising  powers  of  the  blood,  in  this  way  correct- 
ing disturbances  in  its  composition  and  stimulatmg  all  tlie 
vegetative  processes. 

4.  To  relieve  the  congestion  of  such  internal  organs  as  the 
bram,  lungs,  mtestmes,  uterus,  kidneys,  etc.,  l)y  increasinf^ 
the  flow  of  blood  to  the  muscles.  ° 

5.  To  stimulate  directly  the  sympathetic  nervous  system, 
thus  increasing  secretion  and  refiexly  the  activity  of  unstripcd 
muscle  fibre,  and  so  reheving  various  functional  derangements. 

6.  By  systematic  exercise  (health  gymnastics)  to  educate 
morbidly  affected  muscles,  to  convert  abnormal  into  normal 
mictions,  and  to  suppress  useless  movements. 


Lecture  II. 


THE  MODE  AND  METHOD  OF  APPLYING  MASSAGE. 

Schreiber  on  Massage— Its  use  by  Charcot,  Billroth,  Benedikt,  Eulenberg 
Esmarch,  and  others — Definition  of  the  term  IMassage — Division  into  Efileur- 
age,  Petrissage,  Tapotement,  and  Friction — Instruments  for  Massage — Nature 
of  Movements— Effleurage  ]Mode  of  Application — Petrissage  INIode  of  Applica- 
tion—Pothergill  on  Sldll— Tapotement  Mode  of  Application— Rollmg  and 
Hacking — The  Masseuse — The  Human  Hand — Instructions  to  the  Masseur  in 
reference  to  Patients,  &c. — Wash  for  the  Skm. 

My  Lecture  to-day  is  more  interesting  than  my  previous 
one,  inasmuch  as  it  is  more  practical.  Let  us  consider, 
if  you  please,  the  modes  of  applying  massage,  and  many 
other  matters  in  detail  relative  to  the  massage  processes,  the 
masseur,  and  the  patient.  I  have  been  reading  with  great 
pleasure  a  very  interesting  book  entitled,  "Manual  of  Treatment 
by  Massage,"  by  Dr.  Schreiber,  Proprietor  and  Director  of 
the  Sanitarium  "  Alpenheim "  in  Aussee,  Styria,  Austria, 
translated  by  Dr.  Walter  Mendelson,  of  New  York,  and  I  have 
been  much  struck  with  the  following  passage  :  "  The  time  was 
when  reputable  physicians  scrupled  to  busy  themselves  with 
mechanical  treatment ;  or,  if  they  did,  hesitated  to  commit 
to  paper  their  ideas  on  the  subject,  or  to  contribute,  by  clinical 
observations,  their  mite  towards  spreading  this  now  no  longer 
new  method  of  cure.  That  day  happily  is  past,  and  mechano- 
therapy may  be  said  to  have  received  its  formal  scientific 
consecration  at  the  hands  of  such  men  as  Billroth,  Benedikt, 
Charcot,  Eulenberg,  Esmarch,  Hervieux,  Hllter,  Gradeingo, 
Gussenbauer,  Nussbaum,  Pagenstecher,  Piorry,  Trousseau, 
Winiwarter,  and  others,  and  to-day  the  most  emment 
physicians  do  not  for  a  moment  hesitate  personally  to  treat 
disease  by  manipulations.  The  mechanical  treatment  of  a 
patient  suffering  from  sciatica  is  certamly  not  more  fatiguing 
than  operating  for  vesico-vaginal  fistula,  where  the  operator 
is  often  constrained  to  remain  from  one  to  two  hours  in  a 
most  tedious  and  uncomfortable  position.  It  was  formerly 
customary  to  assert,  with  an  affectation  of  superiority,  that  it 
would  hardly  be  possible  for  a  regular  physician  to  condescend  to 
use  a  means  until  then  only  in  vogue  "with  quacks  and  female 
rubbers.  But  as  quacks  prescribe  all  sorts  of  medicines 
too,  this  objection  can  scarcely  be  considered  a  valid  one. 
Surely,  the  wntmg  of  a  prescription,  which  is  but  too  apt  to 
reveal  small  diagnostic  acumen,  and  even  less  knowledge  of 
drugs,  does  not  require  more  inteUigence  than  the  mechanical 
treatment  of  sciatica,  which  cannot  be  undertaken  without 
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a  knowledge  of  both  anatomy  and  physiology.  Prescription- 
writing  often  gets  to  be  a  matter  of  roiitme,  requiring  m  time 
but  little  exercise  of  the  intellect.  The  mechanical  treatment 
of  writer's  cramp,  chorea,  or  neuralgia,  on  the  other  hand,, 
presents  numerous  and  interesting  modifications,  all  of  whicli 
have  carefully  to  be  considered,  and  which  constantly  present 
new. incentives  to  the  inventive  powers." 

I  must  say  that  I  am  quite  in  agreement  with  these  remarks- 
of  Dr.  Schreiher.  I  define  the  term  massage  to  mean,  "  The 
application  of  sentient  living  matter  to  sentient  living  matter- 
in  multifarious  ways."  The  terms  such  as  Effleurage, 
Petrissage,  Tapotement,  and  Friction  (I  do  not  know  who- 
invented  these  terms),  are  very  useful  as  a  basis  or  foundation 
for  certain  w^ell-defined  manipulations,  and  I  shall  therefore 
use  them  in  describing  the  modes  of  applying  massage ;  and 
I  must  repeat  that  massage,  in  my  practice,  is  conducted  by 
the  hand,  and  by  the  hand  only.  I  now  show  you  these  three 
instruments  which  have  been  invented  to  supersede  the  human 
hand,  and  nothmg  could  be  more  ridiculous  or  contemptible  r 
First,  we  have  this  thing  which  is  called  Klemm's  muscle  beater  p 
secondly,  this  represents,  as  you  see,  an  auctioneer's  hammer  ;: 
and  thu'd,  this  instrument  is  supposed  to  adapt  itself  to- 
roll  the  muscles.  These  instruments  can  be  obtained  of  any  of" 
the  instrument  makers,  but  do  not  use  them,  I  beg  of  you.  If 
massage  is  to  be  performed  in  this  rough,  coarse  way,  then  there- 
is  an  end  of  the  whole  business  so  far  as  I  am  concerned. 

Let  me  impress  upon  you  one  of  many  very  important 
pomts  which  experience  has  taught  me  :  namely,  to  manipulate- 
quietly,  calmly,  gently,  and  purposively.  Never  allow  your 
movements  to  be  performed  in  a  hurried,  indifferent  kind  of 
way.  I  am  quite  sure  that  the  best  effects  are  brought  about  by 
almost  painless  manipulations,  and  the  most  troublesome  con- 
sequences not  infrequently  result  from  rough,  jumping,  jerky, 
unmethodical  work.  You  will  see  directly  how  my  manipula- 
tions are  performed,  and  I  shall  again  refer  to  this  matter. 

.  Effleurage. — This  term  is  applied  to  all  stroking  forms  of 
movement,  light  movements,  free  from  pressure,  whenever  sur- 
face is  brought  into  contact  with  surface.  If  pressm-e  be 
exercised,  we  then  travel  over  the  border  Ime  of  effleurage  and 
enter  that  of  petrissage;  butefileurageand  petrissage  movements, 
frequently  run  one  into  the  other,  according  as  they  are- 
performed  with  more  or  less  pressure.  These  stroking  move- 
ments may  be  carried  on  with  the  tip  of  one  finger,  or  with 
the  tips  of  all  the  fingers  in  tlie  following  manner  :  With  the 
tips  of  the  thuml)s,  so  {Fif/.  li),  p.  ()G)  ;  with  the  backs  of 
the  hands,  or  sides  of  the  bands,  or  with  the  palms  of  the 
hands  {Fig.  17,  p.  04) ;  also  with  light  rolling  to  and  fro,. 
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friction  movements  '(Fir/.  9)  ;  and  in  working  liglitly  over  the 
fore  part  of  the  leg  {Fig.  31)  ;  hght,  very  shghtly  percussive 
movements  with  the  tips  of  the  fingers  rmming  over  a  part  as 
in  playing  a  piano,  and  titillatmg  the  part.  All  such  are 
ilecidedly  effleurage  movements,  and  I  advise  you  in  operating 
upon  any  part  of  the  body  to  commence  with  these  in  order 
to  excite  the  superficial  reflexes.  We  consider  that  effleurage 
manipulations  are  particularly  applicable  to  the  head,  neck, 
and  upper  extremities.  The  physiological  effects  of  effleurage 
are  mdirect,  and  for  the  most  part  reflex. 

Effleurage  movements,  then,  if  you  please,  are  of  the  most 
■superficial,  light,  frictional  character.  You  will  often  find  it 
necessary  in  commencing  or  prior  to  massagmg  a  part,  to 
raise  the  temperature  by  some  means ;  therefore,  if  it  is 
necessary,  you  must  effleurage  with  considerable  quickness 
and  velocity,  so  increasmg  the  heat  of  the  surface  by  friction, 
and  stimulatmg  the  cutaneous  cu-culation,  and  the  peripheral 
nerves.  Again,  I  frequently  run  over  a  part,  say  the  fore  arm, 
with  my  finger  and  thumb,  so  ;  it  does  not  amount  to  pmching, 
yet  it  is  very  near  it,  but  the  effect  upon  the  patient  is 
pleasant  and  stimulating. 

Petrissage — Is  a  very  useful  word.  It  means  pinching, 
kneading,  and  workmg  into  the  deep  structures,  by  bringmg  or 
rather  massing  them  together.  I  used  at  one  time  to  think  of 
this  as  by  far  the  most  important  of  all  the  manipulations,  yet 
every  manipulation  has  its  special  work  and  special  value. 
I  bring  my  finger  and  thumb  together,  so  ;  please  to  follow  my 
movements,  roll  your  own  fingers  and  thumbs  in  the  manner 
I  show  you.  Now  do  it  lightly,  and  now  exercise  pressure. 
Take  a  piece  of  your  own  skin  and  pmch  it,  just  so  ;  you  now 
experience  what  the  effect  of  such  operation  would  be  upon  your 
patient.  Eemember  what  I  told  you  in  my  first  lecture,  do  not 
pmch  too  hard  or  you  will  destroy  the  vitality  of  the  part  which 
.you  are  manipulating.  Although  the  great  object  of  massage 
IS  to  bring  all  parts  together  by  direct  pressure,  still  the 
pressure  must  be  diffusively,  not  absolutely  direct,  in  other 
words,  the  petrissage  movement  should  be  rolling  in  its  nature 
.slow,  and  purposive  in  its  action.  It  is  usual,  and  the  practice 
IS  a  good  one  to  work  from  the  extremity  towards  the  centre 
;0t  the  circulation,  in  the  course  of  the  venous  blood  and 
lymph  flow  ;  but  in  the  chest  and  back  we  take  the  course  of 
the  muscles  and  the  ribs.  For  instance,  in  massaging  this 
^hest,  you  see  I  work  from  the  sternum,  from  the  ori|in  of 
the  great  pectoral  muscle  towards  its  insertion  ;  when  I  come 
to  demonstrate  upon  the  back  and  spine,  you  will  see  that  mv 
movements  are  in  the  direction  of  the  spinalis  and  longissimus 
•dorsi  muscles  ;  but  m  the  extremities  you  will  observe  that  the 
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movements  are  from  insertion  to  the  origin  of  the  muscle. 
No  Httle  fuss  has  been  made  by  some  authors  upon  the  vahie 
of  what  is  called  working  up-stairs.  I  am  not  quite  sure  what 
this  means,  but  if  one  is  to  understand  by  it  that  one  hand 
is  to  precede  the  other,  as  one  foot  precedes  the  other  in  going 
up-stairs,  then  I  am  quite  sure  that  my  OAvn  mode  of  operatmg 
is  far  superior.  I  now  show  you  what  I  mean  :  you  can 
operate  on  yourselves,  judge  for  yourselves,  and  note  the 
effects  and  the  perfection  of  petrissage  movements.  Take  an 
extremity  for  instance.  You  see  you  can  throw  the  entire  hand 
into  the  parts  upon  which  you  are  operating,  so  that  for  the 
moment  they  are  welded  together.  Do  not  work  with  your 
thumbs  transversely,  place  them  vertically  upon  the  limb 
after  this  manner  {Fig.  7),  and  throw  the  wrist  as  well  as  the 
ball  of  the  thumb  into  the  work.  Always  remember  to  work 
fingers  and  thumbs,  "thumb  hand  "  and  wrist  hand,  thoroughly 
and  completely,  all  together,  before  abandoning  the  clutch. 
Never  remove  your  hand  entkely,  but  work  on  with  your 
hands  in  contact  with  the  limbs  just  as  I  now  show  you  ;  by  so 
doing  the  pressure  is  equalized — and  allow  me  to  tell  you  this 
is  of  great  important  m  petrissage  movements.  Let  me  show 
you  how  some  masseurs  petrissage.  Their  hands  jump  about 
m  this  manner,  sometimes  up,  sometimes  down  ;  in  fact,  they 
are  all  over  the  body  before  you  can  say  Jack  Eobinson,  and 
they  thmk  they  have  done  marvellously  well  because  they 
are  breathless,  and  either  as  red  as  a  lobster,  or  pale  as  death. 

But  I  have  referred  to  this  sort  of  thing  before,  and  I  attach 
so  much  importance  to  it  that  I  shall  possibly  speak  of  it 
again  and  again.  Some  masseurs  draw  attention  to  a. 
squeezing  form  of  petrissage,  but  after  all  it  is  nothing 
more  than  pinchmg.  If  I  take  the  muscles  of  the  ball  of  this 
thumb  thus,  between  my  own  thumb  and  fingers  {Fifi.  4), 
squeezing  and  rolhng  them  about  in  this  way,  I  certainly 
exercise  the  parts  in  a  very  notable  and  healthful  manner ;. 
but  squeezing  and  pinching  are  more  or  less  synonymous- 
terms,  and  it  is  just  as  well  to  introduce  as  few  terms  as. 
possible,  for  a  multiphcity  of  them  is  quite  unnecessary.. 
In  all  petrissage  movements,  no  matter  whether  they  are 
performed  by  the  finger  and  thumb,  or  by  the  fingers  and  thumb,, 
or  by  the  entire  hand,  one  part  is  usually  a  fixed  point ;  for 
instance,  in  working  rapidly  in  this  way,  you  see  my  thumb 
is  the  fixed  point,  and  I  draw  my  fingers  to  my  thumb  ;  on 
the  other  hand,  you  see  my  fingers  are  fixed  points,  and  I 
draw  my  thumb  towards  them.  In  working  with  the  entire 
hand,  thus,  you  see  the  wrist  part  of  my  hand  is  the  fixed 
point,  towards  which  the  palm  of  my  hand  and  the  phalanges 
exert  their  pressure.    Now,  please  observe  my  manipulatioua 
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and  you  will  see  exactly  what  I  mean.  It  will  take  you  some 
time  to  perform  manipulations,  even  of  the  most  simple  kind, 
with  dexterity.  You  must  take  every  possible  opj)ortmiity  to 
practise  every  kmd  of  movement.  It  is  not  so  easy  to  acquire 
skill  as  you  might  suppose.  There  are  some  people  born 
with  capacity  to  effect  certain  things  by  mere  intuition ;  but 
genius  is  not  common  to  all,  therefore  you  must  again  let  me 
remmd  you  that  you  can  gam  by  acquirement,  by  determma- 
tion,  and  devotion  to  your  work,  that  skill  which  leads  to 
accomplishment  and  perfection.  Persevere  then,  and  you  will 
succeed.  Let  me  also  tell  you  another  thing  :  when  you  are 
once  perfect  m  massage  manipulations,  you  will  have  to  be 
constantly  practising  if  you  wish  to  remain  so.  It  is  the 
same  with  all  handicraft  workers.  The  skilled  surgeon, 
pianist,  oarsman,  billiard  player,  and  so  on,  will  all  tell  you 
how  essential  practice  is  to  them  if  they  wish  to  keep  in  the 
front  rank. 

The  late  Dr.  Fothergill's  words  m  reference  to  this  matter  are 
of  the  highest  possible  value.    He  says,  "  The  knowledge  which 
one  man  acquires  by  the  sweat  of  his  brow  after  years  of  patient 
toil  and  painstakmg  cannot  be  transferred  in  its  entirety  to 
another.    Individual  acquu-ed  skill  cannot  be  passed  from 
brain  to  brain  any  more  than  the  juggler,  who  can  keep  six 
balls  in  the  air,  can  endow  an  onlooker  with  like  capacity  by 
merely  showing  him  how  it  is  done.    The  muscles,  and  stiil 
more  their  representatives  in  the  motor  area  of  the  bram 
hemisphere,  require  a  long  trahiing  before  this  manual  skill 
can  be  acquired."    I  must  also  remark  here  that  it  is  next  to 
impossible  to  explain  to  you  every  form  of  massage  manipula- 
tion.   You  must  m  a  measure  thmk  for  yourselves  ;  you  must 
bring  your  judgment  and  your  reason  to  bear  upon  every 
movemem,  and  you  will  find  how  necessary  it  is  for  you  to  gauo-e 
your  patient's  resisting  power.    But  these  are  pomts  to  which 
1  shall  agam  refer.    I  advise  you  most  seriously  to  practise 
upon  each  other,  and  do  not  treat  this  piece  of  counsel  as  a 
mere  joke,  for  it  is  of  the  greatest  importance.    You  can  never 
do  what  is  necessary  unto  others  unless  you  know  by  experience 
what  others  are  capable  of  doing  unto  you.    I  will  now  draw 
your  attention  to 

Tapotement  — All  the  movements  included  under  this  term 
fil-v?^r^'  ""'Zf  P?i*c^^ssive,  succussive,  and  concussive  in 
then  nature.    The  proximate  effect  produced  by  tapotement  is 

mZf  '^^^^  these  move! 

.""'Yl'Tfy  apphcable  to  certain  parts  of  the  body  to 

nLlul nlv  '  Ti^^'"'^-    ^  '^'""^^         y'^''  ^^'^^  petrissage  is 
paiticulaily  useful  m  massing  muscle  together  in  the  Te-s 
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thighs,  and  buttocks.  Ou  the  other  hand,  tapotement  move- 
ments are  apphed  particularly  to  the  back,  chest,  and  abdomen 
and  the  trunk  of  the  body.  It  is  sheer  nonsense  to  say  you 
can  squeeze  the  liver,  and  empty  it  of  its  contents  in  the 
same  way  that  yon  would  squeeze  a  sponge.  I  will  defy  any  one 
to  do  anything  of  the  sort.  You  can,  as  I  shall  show  you  in 
a  future  lecture,  stimulate  this  organ  into  activity  by  percussion 
and  succussion. 

Then,  please  understand,  the  mechanical  effect  of  tapoting 
is  chiefly  to  bring  about  vibration.  Of  course  this  is  all  a 
question  of  degree  ;  Dr.  Granville's  perceutor  is  merely  a  mode 
of  tapotement,  so  is  the  dentist's  apparatus  when  the  mstrument 
he  is  using  to  sto^D  yom'  tooth  is  worked  by  the  electro-motor, 
and  so  is  the  current  from  this  Faradic  battery,  it  certamly 
stimulates  the  parts  into  states  of  kinetic  or  active  energy, 
more  than  any  other  form  of  massage  with  which  we  are 
acquainted. 

The  simplest  form  of  tapotement  is  tapping,  which  I 
exemplify  to  you  m  this  way,  by  playmg  with  my  fingers  over 
this  patient's  forehead.  Now,  let  me  show  you  one  form  of 
hand  for  tapotement.  Close  your  hands  partially,  so,  by  brmg- 
ing  your  two  first  fingers  to  rest  upon  the  ball  of  your  thumb. 
Do  not  make  a  fist  of  your  hand.  You  will  observe  that  your 
hand  now  forms  a  cavity.  Apply  it  to  the  flat  palm  of  your 
other  hand,  and  note  the  effect  in  sound  and  feehng.  Now, 
make  a  fist  of  your  hand  and  apply  it  to  the  other  hand  as 
before,  and  note  carefully  the  difierence.  Again.  Make  a 
saucer  of  your  hand  by  bringuig  your  fingers  close  together, 
and  causmg  your  hand  and  yom-  fingers  together  to  become  con- 
cave.  These  are  the  two  common  forms  of  hand  for  tapotement. 

But  the  most  active  is  the  flagellatmg  hand.  Observe  my 
hand,  if  you  please,  see  how  it  drops  and  swings  from  the 
wrist :  work  it  rapidly  in  the  way  I  show  you.  Now,  note 
the  effect  upon  this  back ;  remember  I  have  merely  brought 
the  tips  of  my  fingers  into  contact  with  the  surface ;  just  see 
how  it  has  stimulated  the  circulation.  Now,  if  you  please, 
use  the  dorsal  aspect  of  your  fingers  in  this  manner  ;  let  them 
fall  upon  your  patient.  Now,  try  the  hackmg  hand,  and  tapote 
rapidly,  so,  with  the  ulnar  side,  that  is,  by  the  medmm  of 
your  Httle  and  ring  fingers.  (Fig.  10,  80.)  _  These  then, 
are  different  modes  of  bringing  about  percussion,  and  they 
are  all  included  under  the  head  of  tapotement. 

I  advise  you,  when  operatmg  in  this  way,_  to  keep  your 
arms  close  to  your  side  and  work  almost  entirely  with  the 
forearms.  By  this  means  you  can  graduate  your  movements 
with  greater  nicety  and  delicacy.  Your  movements  must  be 
rapid.    Do  not  raise  the  hands  more  than  hah  an  mch  from 
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tlie  surface  of  the  body,  and  see  yon  travel  over  every  bit 
of  ground  carefully.  With  practice  you  will  find  that  you 
can  graduate  your  movements  so  that  they  are  scarcely  per- 
ceptible to  the  patient ;  on  the  contrary,  jou  can,  of  course, 
use  much  more  force  than  your  patient  can  bear.  I  shall 
S2)eak  to  you  agam  of  these  and  other  forms  of  massage, 
when  I  call  your  attention  to  local  massage  in  subsequent 
lectures. 

Now,  my  patient,  Mrs.  G.,  will  thoroughly  bare  her  right 
arm,  and  I  will  demonstrate  to  you  by  successive  stages  the 
various  modes  of  applymg  massage  to  it.  You  will  see  that 
my  first  object  is  to  ascertain  the  exact  condition  of  the  limb  ; 
whether  there  is  anythmg  abnormal  about  it,  either  with 
regard  to  the  nails  or  the  jomts  ;  whether  its  general  develop- 
ment is  good  or  indifferent ;  whether  the  skin  is  harsh  or  soft, 
dry  or  moist ;  whether  it  sets  firmly  upon  the  muscles  ;  or 
whether  it  is  relaxed  and  easily  drawn  out.  I  then,  you  see, 
examine  the  muscles  somewhat  carefully  and  mark  their 
outhne,  their  firmness  or  their  flabbmess,  their  power  of 
contraction  agamst  resistance,  the  grip  of  the  hand,  the 
temperatm-e  of  the  hands  and  fingers,  and  the  moisture  or 
dryness  of  the  hand  and  the  conformation  of  the  nails.  All 
these  are  points  of  practical  value  which  will  come  before  us 
again.  I  will  ask  Miss  S.  to  make  careful  notes  of  this 
examination,  so  that  after  the  patient  has  undergone  a  course 
of  treatment,  the  two  conditions  can  be  compared  together.  I 
now  take  the  limb  and  make  a  few  friction  movements  over 
its  general  surface,  so,  and  commence  my  manipulations  after 
this  fashion :  I  grip  the  hand  and  the  phalanges  firmly  with 
my  own  left  hand  {Fig.  1),  and  with  my  right  hand  I  extend 
and  hex  every  phalangeal  joint. 


Fig.  1  illustrates  the  first  position  for  maixipulatirag  the  finger 
jonits  of  the  upper  extremity. 

~  moitSi"*?  f  "'"""Shly.  «ome  half  dozen 
01  even  mme  times,  the  metacariio-phiilangeal  joints  {Fic,.  2.) 
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After  this  the  intiinsic  phalangeal  muscles  are  rolled  and 
pmched  between  the  finger  and  thumb.  Observe,  if  you 
please,  that  my  finger  and  thumb  roll  the  tissues.  This  means 
that  the  tissues  move  in  unison  with  the  pressure  applied.  I 
then  work  well  in  between  the  metacarpal  bones. 


Fig.  2  illustrates  passive  gymnastics  of  the  metacarpo-plialangeal  joiats. 

■  I  next  deposit  the  dorsal  sm-face  of  my  patient's  hand  in 
the  palm  of  my  left  hand,  and  place  the  palm  of  my  right 
hand  upon  that  of  my  patient,  and  exercise  both  by  percussion 
and  friction  several  brisk  movements.    {Fig.  3.) 


MODE  OP  APPLYING  MASSAGE. 


39 


Now  I  petrissage  deeply  into  the  muscles  of  the  palm,  pinch- 
ing particularly  the  muscles  of  the  ball  of  the  thumb  {Fig.  4.) 
and  Avith  a  few  general  and  rolling  movements  the  operations 
upon  the  hand  are  completed. 

I  now  direct  my  attention  to  the  wrist  joint.  By  flexion 
and  extension  as  well  as  lateral  movements,  I  ensure  the 
perfect  freedom  of  this  joint.  {Fig.  5.).  Let  me  tell  you  that 
I  work  up  the  limb  by  stages  from  joint  to  jomt,  that  is,  from 
the  wrist  to  the  elbow  and  from  the  elbow  to  the  shoulder. 
I  may  say  that  thorough  manipulation  of  the  joints,  whether 
they  require  it  or  not,  is  one  of  the  essential  features  of  my 
system ;  for  I  hold  that  so  long  as  a  joint  remains  badly 
nourished,  so  long"  will  it  be  impossible  for  the  nutrition  of 
the  limb  to  be  improved. 

But  this  is  a  matter  which  I  shall  bring  more  thoroughly 
before  you  when  we  have  joints  especially  under  our  considera- 
tion. If  you  will  observe  my  manipulations,  you  will  now 
see  that  I  petrissage  deeply  all  the  ligaments  and  tendons 
and  other  structures  in  connection  and  in  association  with  the 
wrist  joint.    {Fig.  6.) 

I  now  commence  to  operate  upon  the  forearm  from  the 
wrist  to  the  elbow,  by  making  several  effleurage  and  friction 
movements  with  the  palms  of  my  hands,  and  titillating  move- 
ments upon  the  skin  with  my  fingers  and  thumbs,  producing 
increased  vitahty  of  the  surface.  I  now  come  to  proper 
petrissage  movements,  which  are  of  two  kmds  :  superficial 
and  deep.  These  movements  must  be  of  a  centripetal 
character,  in  the  dh-ection  of  the  flow  of  the  lymph  and 
venous  blood. 

The  superficial  petrissage  movements  are  best  performed 
by  the  first  and  second  fingers,  with  the  thumb  and  with  the 
ball  of  the  thumb. 

In  these  manipulations,  which  act  upon  the  skin  and  the 
underlymg  fat  and  cellular  tissue,  the  parts  are  not  only 
pressed  upon  and  rolled,  but  they  are  at  the  same  time 
stramed  and  stretched  laterally.  You  will  now  see  how  my 
deep  petrissage  movements  are  performed,  and  you  will  readily 
understand,  if  you  watch  my  hands,  how  they  mould  them- 
selves to  the  tissues  upon  which  I  am  operating.  Observe  I 
flex  my  patient's  forearm  slightly  so  as  to  relax  the  muscles, 
and  by  this  means  I  am  able  to  mass  them  together. 
_  I  wish  to  draw  your  attention  here  to  a  point  of  some 
importance  relative  to  this  procedure.  You  see  I  not  only 
work  with  my  hands  and  fingers  at  the  same  time,  but  I  throw 
the  carpo-metacarpal  parts  of  my  hands  and  the  balls  of  my 
thumbs  well  mto  the  tissues,  in  order  that  I  may  effect  greater 
and  more  uniform  pressure.    {Fig.  7.) 
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Fl(j.  4  shows  a  common  mode  of  petrissaging  the  muscles  of  the  ball  of 
the  thumb. 


Fin  5  Passive  gymnastics  of  wrist  joints.  Tlic  arm  is  lield  firmly 
tiio  wrist  is  flexed  and  cxtcndod  soma  twenty  or  more  tunes. 
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Fig.  6  showis  tlio  way  tlio  wrist  joint  is  massaged,  fingers  and  thumbs 
working  simnltanconslj'. 
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I  now  roll  the  forearm  between  my  hands,  and  use  sHfiht 
tapotement  and  flagellation.  The  next  step  you  see  is  to 
pertorm  passive  extension  and  flexion  of  the  elbow  joint  I 
grasp  the  back  of  the  arm  firmly  with  my  left  hand,  fixin^r 

o\       '™'  ^^^^^      moving  the  forearm  upon  the  arm'. 
{t  if/.  8.)  ^ 


Fig.  8.    Passive  gymnastics  of  the  elbow  joint, 

_  After  flexion  and  extension  have  been  performed  some  six 
times,  I  make  myself  sure  that  the  radio-ulnar  jomt  is  free, 
by  takuig  the  hand  of  my  patient  and  fixmg  at  the  same 
time  my  thumb  upon  this  joint.  I  then  pronate  and  supmatc 
the  forearm.  Then  my  next  procedm-e  is  to  work  well  mto  the 
elbow  joint  in  this  manner,  havuig,  as  you  see,  the  jomt  flexed. 
The  movements  now  to  be  made  upon  the  arm  are  precisely 
simular  to  those  which  I  have  just  gone  through  upon  the 
forearm ;  and  I  finally,  if  necessary,  use  rollmg  and  uhiar 
tapotement.    (Fir/s.  9,  10.) 


Fir/.  9.  Light  friction  rolling;  effleurage  movements  of  skin;  cleo;i 
petrissage  movements  can  be  effected  by  exerting  increased  pressure. 


Fig.  10  shows  position  of  the  hands  for  light  ulnar  tapotement.  This  form 
■of  tapotement  is  usually  applied  to  the  abdommal  muscles. 


Fig.  11  shows  position  for  manipulating  the  shoulder  joint ;  the  operator 
fixing  firmly  the  clavicle  and  scapula  with  one  hand,  whilst  the  movements 
of  the  ]omt  are  effected  by  the  other  hand. 

The  Last  joint  to  which  I  have  to  call  your  attention,  as 
iar  as  the  upper  extremity  is  concerned,  is  the  shoulder  joint. 
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We  shall  find  that  adhesions  of  a  rheumatic  character  are 
here  exceednigly  common. 

_  In  order  to  bring  about  the  different  movements  of  this 
jcunt,  it  is  customary  for  the  operator  to  place  himself  Ijehind 
the  patient  and  fix  the  scapula  by  pressing  firmlv  upon  it 
and  the  clavicle.    {Fig.  11.)  " 

You  must  not  fail  to  observe  how  necessary  it  is  to  fix  the 
scapula,  if  you  wish  to  make  yourself  quite  sure  of  the 
limitation  of  movement  in  the  shoulder  joint. 

I  will  now,  if  you  please,  direct  your  attention  to  the  lower 
hmb,  l)ut  do  not  commence  to  massage  any  other  part  than  the 
arm  until  you  have  made  yourself  quite  familiar  with  tlie 
different  modes  of  manipulation.  If  your  patient  is  not  in 
bed,  you  can  be  seated  in  a  chair,  in  this  manner,  Avith  the  leg 
of  your  patient  resting  upon  your  thigh  ;  [Fig.  12.)  but  you 
will  have  to  be  constantly  varymg  your  position  according 
to  the  part  of  the  leg  and  foot  upon  which  you  are  operating. 


Ficj.  12  shows  merely  the  coiiiiiion  way  of  commencing  work  upon  the- 
ankle  joint  for  flexion  and  extension. 

The  movements  required  for  the  leg  are  essentially  of  the 
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same  character  as  those  for  the  arm  ;  every  toe  and  every  toe 
joint  must  be  flexed  and  extended  after  the  manner  adopted 
for  the  fingers.  Then  the  muscular  and  bone  mterspaces  are 
petrissaged.    {Fig.  13.) 


Fig.  13  indicates  position  for  petrissaguig  the  foot  and  workiag  at  the  same 
time  with  the  fingers  into  the  malleoli. 


gySasUcs^r'''  ^'"'"^  """"'^         movements  (passive 

¥1^^^        movements  you  will  see  how  admirably 
tbe  balls  ot  the  thumbs  are  adapted  for  working  around  the 
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malleoli  of  the  ankle  joint,  and  these  movements  must  be 
followed  by  pressing  and  friction  movements  into  and  upon 
the  plantar  structures  of  the  foot.  The  tendo  AchiUis  must 
receive  more  than  an  ordinary  share  of  attention,  and  the 
ankle  joint  be  flexed  and  extended,  and  the  foot  inverted  and 
everted.  After  this  you  see,  I  work  at  the  leg  in  precisely  the 
same  way  that  I  operated  upon  the  forearm.  Another  ex- 
cellent way  to  work  into  the  muscles  of  the  calf  is  to  flex  the 
leg  after  this  fashion  with  the  patient  lying  down.  You  can  sec 
now  how  thoroughly  I  get  hold  of  every  bit  of  muscular  tissue, 
working  of  course  from  the  heel  upwards  to  the  popliteal  space. 

The  knee  is  now  thoroughly  flexed  and  extended  after  the 
manner  I  here  show  you  {Fig.  14.),  and  the  thigh  massaged  by 
deep  petrissage  movements.  The  fat  and  muscles  of  the  thigh 
frequently  form  a  thick  fleshy  mass,  so  that  tapotement  m 
addition  to  petrissage  movements  is  required. 

You  will  observe  exactly  how  I  hold  this  leg  to  put  the  gluteal 
muscles  and  the  sciatic  nerve  upon  the  stretch  in  severe  cases 
of  sciatica  {Fig.  15).  The  thigh  is  forced  over  the  abdomen  to 
the  opposite  side  of  the  body,  and  kept  in  this  strained  posture 
for  one  or  two  mintues.  It  is  then  extended  and  slightly 
abducted  also  with  some  force.  When  I  lecture  to  you  upon 
joints  I  shall  refer  to  all  these  matters  in  detail. 


Fig.  15  shows  position  of  extending  and  stretching  sciatic  norvo  by  flexing 
the  thigh  well  upon  and  over  the  abdomen. 
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I  must  now  call  your  attention  to  some  points  of  interest 
and  importance  relative  to  the  masseuse,  time  of  operating, 
length  of  operation,  &c.  With  reference  to  the  individuality  of 
the  masseur  and  the  masseuse,  I  must  say  that  some  individuals 
are  utterly  unfitted  for  the  office  by  nature,  by  education,  by 
general  development  and  by  disposition.  I  have  no  wish,  in  fact 
i  will  not  try  to  lay  down  a  hard  and  fast  line  concerning 
physical  development  to  the  entire  exclusion  of  a  large  number 
of  persons  who  fail  to  come  up  to  the  exact  standard,  for  it 
must  be  remembered  that  our  patients  to  be  massaged  are  not 
all  of  the  same  type,  either  mentally,  morally  or  physically. 
Young  children  for  instance  do  not  require  the  same  standard  of 
masseuse  that  would  be  required  for  a  fully  developed  adult. 

The  standard  of  individuality  for  the  masseur  or  masseuse 
may  be  thus  defined : 

1.  — Good  physique  and  good  health  absolutely  essential. 

2.  — Cleanlmess  in  every  particular  is  of  the  greatest  im- 
portance. 

3.  — An  intelligent  interest  m  the  patient's  welfare. 

4.  — Perfect  devotion  and  zeal  in  carrying  out  fully  and 
carefully  the  duties  of  the  work  to  the  minutest  detail,  so  as  to 
ensm-e  the  confidence  of  the  patient. 

5.  — Good  temper  and  forbearance  are  necessar3^ 

6.  ^ — Absence  of  fuss  and  undue  haste. 

7.  — Intelhgence  and  even  refinement  are  advantageous. 

8.  — A  happy  cheerful  disposition  with  vivacity  and  dexterity, 
readiness  and  ability,  not  forgetting  a  pleasant  contented  face, 
complete  the  standard  of  mdividuality. 

Let  me  now  draw  your  attention  to  the  human  hand.  You 
cannot  massage  unless  you  are  clever  with  your  hands.  Of 
course,  massage  is  made  up  of  manipulations,  therefore  you 
certainly  should  know  something  about  the  hand.  I  assure 
you,  if  you  do  not  already  know  it,  that  the  hand  is  a  study  of 
the  highest  physiological,  anatomical  and  pathological  signifi- 
cance. I  was  much  interested  in  reading  The  Bridqeioatcr 
Treatises,  "On  the  Power,  Wisdom  and  Goodness  of  God  as 
Manifested  m  the  Creation,"  vol.  10.     The  Hand  ;  Its  Mechan- 

S'?i^''m7-'^?'^^'^'^°^^™®'^^^  Evincing  Design,"  by  Sir  Charles 
■  • ,  J- i^if  learned  and  gifted  surgeon  says :  "  The  human  hand 
is  so  beautifully  formed,  it  has  so  fine  a  sensibility,  that  sensi- 
bihty  governs  its  motions  so  constantly,  every  effort  of  the  will 
is  answered  so  instantly,  as  if  the  hand  itself  were  the  seat  of 
that  will  ,•  its  actions  are  so  powerful,  so  free,  and  vet  so 
delicate,  that  it  seems  to  possess  a  quality  instinct  in'  itself, 
and  there  is  no  thought  of  its  complexity  as  an  instrument,  or 
of  the  relations  which  make  it  subservient  to  the  mind  ;  we 
use  It,  as  we  draw  our  breath,  unconsciously,  and  have  lost  all 
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recollection  of  the  feeble  and  ill  directed  efforts  of  its  first 
exercise,  hy  which  it  has  been  perfected.  We  ought  to  define 
the  hand  as  belonging  exclusively  to  man,  corresponding  in 
sensibility  and  motion,  with  that  ingenuity  which  converts  the 
bemg  who  is  the  weakest  in  natural  defence  to  the  ruler  over 
iinimate  and  inanimate  nature." 

You  will  remember  how  frequently  I  endeavour  to  impress 
upon  you  the  value  of  the  thumb  in  manipulations. 

Sir  C.  Bell,  in  speaking  of  the  thumb,  says,  "  On  the  length, 
strength,  free  lateral  motion  and  perfect  mobility  of  the  thuml), 
depends  the  power  of  the  human  hand."  The  thumb  is  called 
pollcx  because  of  its  strength  ;  and  that  strength  is  necessary 
to  the  power  of  the  hand,  bemg  equal  to  that  of  all  the 
fingers.  Without  the  fleshy  ball  of  the  thumb  the  power  of 
the  fingers  would  avail  nothing  ;  and  accordingly,  the  large 
ball  formed  by  the  muscles  of  the  thumb,  is  the  distinguish- 
ing characteristic  of  the  human  hand,  and  especially  of  that 
of  an  expert  workman.*  The  loss  of  the  thumb  almost 
amounts  to  the  loss  of  the  hand,  and  were  it  to  happen  in 
both  hands  it  would  reduce  a 'man  to  a  miserable  dependence  ; 
or,  as  Adoni-bezek  said  of  the  threescore  and  ten  kmgs,  the 
thumbs  of  whose  hands  and  of  whose  feet  he  had  cut  off, 
"  They  gather  their  meat  under  my  table."  The  motions  of 
the  fingers  do  not  result  merely  from  the  action  of  the  large 
muscles  which  lie  on  the  forearm,  these  are  for  the  more 
powerful  efforts  ;  but  on  the  palm  of  the  hand,  and  between 
the  metacarpal  bones,  there  are  small  muscles  (lumbricales 
and  interossei),  which  perform  the  finer  motions — expanding 
the  fingers,  and  moving  them  in  every  direction  with  quickness 
and  dehcacy.  The  combined  strength  of  all  the  muscles  in 
gi-asping  must  be  very  great.  Indeed,  the  power  is  exhibited 
Avhen  we  see  the  sailor  hanging  by  a  rope  and  raismg  his 
Avhole  body  with  one  arm.  What  then  must  be  the  pressm-e 
upon  the  hand.  The  elastic  pad  in  the  foot  of  the  horse  and 
camel  is  not  a  whit  more  appropriate  than  the  fine  elastic 
texture  of  the  hand  !  To  add  to  this  purely  passive  defence 
there  is  a  muscle  which  runs  across  the  palm,  and  more 
especially  supports  the  cushion  on  the  iimer  or  ulnar  edge. 
It  acts  powerfully  as  we  grasp  ;  and  it  is  this  muscle  which, 
raising  the  edge  of  the  palm,  hollows  it  and  adapts  it  to  hold 
watei%formmg  the  cup  of  Diogenes. 

Whilst  the  cushions  on  the  ends  of  the  fingers  defend  them 
in  the  powerful  actions  of  the  hand,  they  are  also  useful  ni 
subservience  to  the  nerves  of  touch,  conferrmg  a  power  ot 
receiving  impressions  which  the  utmost  dehcacy  of  the  nerves 

*  Albinus  characterizes  the  thumb  as  the  lesser  liand,  the  assistant  of  the 
g£<ioA,Qy:—manus  parva.  viajori  acljutrix. 
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themselves  could  not  bestow.  We  must  not  omit  to  speak  of 
the  hand  as  an  instrument  of  expression.  Formal  disserta- 
tions have  been  written  on  this ;  but  were  we  constrained  to 
seek  authorities,  we  might  take  the  great  painters  in  evidence, 
since  by  the  position  of  the  hands,  in  conformity  with  the  figm^e, 
they  have  expressed  every  sentiment.  Who,  for  example,  can 
deny  the  eloquence  of  the  hands  m  the  Magdalens  of  Guido ;  their 
expression  in  the  cartoons  of  Kaphael ;  or  m  the  Last  Supper, 
by  Leonardo  da  Vinci  ?  We  see  there  all  that  Quintillian  says 
the  hand  is  capable  of  expressmg.  "  For  other  parts  of  the 
body",  says  he,  "  assist  the  speaker  ;  but  these,  I  may  say, 
speak  themselves.  By  them  we  ask,  we  promise,  we  mvoke, 
we  dismiss,  we  threaten,  we  mtreat,  we  deprecate,  we  express 
fear,  joy,  grief,  our  doubts,  our  assent,  our  penitence,  we  show 
moderation,  profession,  we  mark  number  and  time."  The 
natural  position  of  the  hand  is  certainly  mdicative,  in  a 
measure,  of  the  character  of  the  individual.  For  instance, 
the  hand  of  the  Venus  de  Medici  is  what  may  be  termed  the 
nervous,  sensitive  hand  ;  there  is  the  slightly  drooping  wrist, 
the  extension  of  the  metacarpo-phalangeal  joints,  slight 
bending  of  the  fingers  with  the  thumb  drawn  backwards; 
whilst  in  the  Diana  of  the  British  Museum,  which  is  the 
typification  of  a  strong  woman,  the  hand  is  free,  the  wrist 
extended,  and  the  fingers  and  thumb  flexed.  This  condition 
of_  hand  is  usually  considered  to  be  indicative  of  will,  deter- 
mination, energy,  and  power ;  and  it  is  well  known  that 
persons  in  whom  the  thumb  is  largely  developed  have  energy, 
will,  and  individuality. 

These  are  passing  points  of  mterest  and  are  worth  remem- 
bering. 

The  perfect  hand  for  massage  work  should  be  soft,  smooth, 
di-y,  and  fleshy,  and  of  good  normal,  healthy  temperature. 

The  square  hand,  with  powerful  thumb  adductors,  is  usually 
found  most  useful ;  but  the  followmg  conditions  in  the  nature 
of  the  hand  are  of  unquestionable  value,  namely:  good 
muscular  power,  suppleness,  phability,  flexibihty,  firmness  of 
gi-ip,  and  comphancy  to  yield  readily,  impressibility,  smooth- 
ness fineness,  warmth,  even  dehcacy.  A  damp,  cold,  clammy 
Hand  is  totally  unfit  for  massage  manipulations. 

lou  icill  jincl  that  every  part  of  the  hand  must  he  made  avail- 
able, and  there  is  no  position  tvhich  the  hands  and  finqers  can 
assmiie  which  canmt  he  adapted  to  some  form  of  massage. 

Whilst  considermg  the  masseur,  I  am  anxious  to  draw  your 
attention  to  several  points  of  importance.  Tlio  first  is,  that 
d^v         yo^^i-f  ves  m  good  health,  take  three  good  meals  a 

until  your  work  is  over  ;  then, 
piovided  you  are  m  active  work,  you  will  find  a  bottle  of 
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stout  and  a  good  night's  rest  restore  your  energy,  and  equip 
you  for  the  following  day's  work.  Avoid  working  on  Sundays, 
if  you  possibly  can  ;  and  on  this  day  get  fresh  air  and  natural 
exercise.  Now,  please  to  clearly  understand  me  upon  this 
point.  If  you  are  in  active  work,  you  wiU  have  to  conserve 
your  energy  in  every  way  possible.  You  cannot,  for  instance, 
walk  a  mile,  even  to  your  patient ;  for  should  you  get  to  your 
work  flushed,  hot,  and  wearied,  you  are  domg  yourself  and 
your  patient  an  injustice.  • 

And  now  we  will  consider  our  patient  from  several  points 
of  view.  The  room  should  be  of  comfortable  temperature, 
say  from  62<^  to  65°  F.  The  couch  or  bed  upon  which  the 
patient  is  placed  should  not  be  too  soft  or  yieldmg.  As  little 
as  possible  of  the  body  of  the  patient  should  be  exposed 
at  one  time.  In  general  massage  one  hour  should  lapse 
after  a  meal  before  the  process  is  commenced,  and  the  process 
should  extend  from  thirty  to  forty  minutes,  twice  a  day, 
between  11  and  12  in  the  morning,  and  5  and  6  in_  the 
evening  ;  or  between  12  and  1  mid-day,  and  8  and  9  at  night. 

During  the  seance,  I  strongly  advise  you  not  to  talk  to  your 
patient  or  allow  your  patient  to  talk  to  you.  This,  which  is  a 
very  common  practice,  mars  the  good  effects  of  the  operation. 
No  operator  can  manipulate  well  and  thoroughly,  and  be 
trying  at  the  same  time  to  amuse  his  patient,  of  this  I  am 
quite'^certain.  Not  only  does  the  masseur  or  masseuse  become 
exhausted,  but  the  patient,  instead  of  feeling  refreshed  by  the 
manipulations,  becomes  exhausted  also.  I  know  it  is  a  difdcult 
matter  to  decline  answermg  the  ridiculous  questions  which 
patients  will  sometimes  put  to  you  :  relative  to  how  long  you 
have  been  at  the  work,  whether  you  have  any  very  interesting 
cases  on  hand,  how  many  patients  you  have  cured,  and  so  on. 
All  you  have  to  do,  is  to  tell  your  patient  to  be  quiet  until 
the  operation  is  over,  or  until  you  have  finished  the  part  upon 
which  you  are  workmg.  I  have  heard  that  the  success  of 
some  operators  depends  more  upon  the  way  they  use  then- 
conversational  powers  than  the  way  they  manipulate.  1  do 
not  believe  that  success  of  this  kind  can  be  lasting.  Ihen,  it 
you  please,  always  enjoin  silence  during  the  time  that  you  are 
manipulating.  Do  not  talk  to  your  patient,  and  do  not  allow 
your  vatient  to  talk  to  you.  ^,   ,  i. 

After  the  operation  is  over,  it  is  imperative  that  the  patient 
should  be  made  thoroughly  warm,  and  be  kept  at  rest  tor  halt 
an  hour.  I  want  you  particularly  to  remember  this  question 
of  warmth  after  every  form  of  massage,  whether  local  or 
freneral  '  *  Always  endeavour  to  maintain  the  heat  which  your 
energy  has  generated  and  created."  When  it  is  necessary  lor 
y»u  to  perform  petrissage,  and  pinch  and  knead  the  deeper 
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muscles,  where  you  want  to  exercise  energy  and  pressure,  the 
•skin  can  be  advantageously  washed  with  a  spirit  and  ammonia 
lotion.  What  I  commonly  use  has  the  following  composition, 
namely : 

Liq.  Ammon.  fort.  gss.     |     Aquae  Aurant.  flor.  gj. 

Spirit  Vini  Rect.  ad  oviij. 

Vaseline  and  other  tar  compounds  are  highly  objectionable, 
.and  so  are  preparations  bearing  the  name  of  electron.  ' 


Lecture  III. 


MASSAGE   OF  THE  HEAD  AND   NECK,  AND  THE 
PAKTS  IN  ASSOCIATION  THEEEWITH. 

This  Lecture  treats  of  the  Fifth  and  other  Cranial  Nerves — The  Sympa- 
thetic Ganglia  of  the  Neck — Headache — Megrim — Tic  Douloureux — Goitre — 
Throat  Deafness — Meniere's  Disease — Singing  noises  in  the  Head  and 
Ears,  &c. 

Befoee  I  attempt  to  demonstrate  to  you  the  manipula- 
tions which  are  common  to  the  head  and  neck,  I  must 
call  your  attention,  as  I  have  done  before,  to  the  fifth 
nerve  and  its  connection  with  the  cervical  ganglia  of  the  sym- 
pathetic. I  do  not  expect  you  to  remember  the  anatomy  of  the 
nerve  in  detail,  but  perhaps  you  will  follow  me  attentively 
whilst  I  point  out  to  you  the  ganglionic  connections  and  a  few 
other  pomts  of  importance.  Let  me  tell  you  at  once  that 
massage  of  the  head  and  neck  is  one  of  the  most,  if  not  the 
most,  valuable  therapeutic  agent  which  we  have  at  our  com- 
mand for  the  curative  treatment  of  headaches,  inveterate 
neuralgias,  giddiness,  singing  noises  in  the  ears,  Meniere's 
disease,  throat  deafness  and  goitre,  and  I  would  have  you 
observe  that  the  contmuous  galvanic  current  is  unquestionably 
of  great  value  when  used  with  it  or  in  addition  to  it.  I  shall 
bring  forward  several  cases  in  proof  of  my  assertion,  and  you 
can  also  see  many  cases  which  are  now  under  treatment. 

The  fifth  nerve  gives  sensation  to  the  entire  skin  of  the  head 
and  face  (except  in  the  occipital  region  and  the  back  and  lower 
part  of  the  ear,  which  are  suppUed  by  branches  of  the  cervical 
plexus  and  great  occipital  nerve)  and  the  mucous  membrane 
of  the  mouth,  with  the  exception  of  the  posterior  pillars  of  the 
fauces  and  the  posterior  thkd  of  the  tongue,  which  derive 
their  sensation  by  means  of  the  glosso-pharyngeal  nerves. 

In  this  diagrammatic  representation  which  I  now  show  you 
is  seen  the  outlines  of  the  various  regions  represented  as 
supphed  by  the  different  sensory  nerves  on  the  head  {Fig.  16). 

When  you  have  made  yourselves  acquainted  with  these 
nerves  and  their  anatomical  distribution  you  can  then  use 
these  sensory  areas  as  guides  to  diagnosis,  showmg  which 
branch  of  the  nerve  is  particularly  mvolved,  say,  lor 
instance,  in  diseases  like  brow  ague,  auriculo-temporal 
neuralgia,  infra-orbital  neuralgia,  toothache,  and  so  on.  lou 
must  clearly  understand  that  it  is  to  these  different  sensory 
areas  that  you  will  have  to  direct  your  attention  m  pertormmg 
the  different  massage  movements  of  the  head,  and  it  is  wen 
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that  yon  should  know  when  manipulating  what  special  branches 
of  the  fifth  nerve  you  are  operating  upon. 


Mg.  16.    Distribution  of  the  Sensory  Nerves  on  the  Head, 
rm^  t'  /^^f  °\  clistribution  of  the  supra-orbital  nerve.    ST,  Supra-trochlear. 
T?v,piw     ""oi^^o  J"'  Lachrymal.    N,  Ethmoidal.   10,  Infra-orbital.  B, 
m^Hp^!  Auriculo-temporal.   AM,  Great 

tWpnf;..!  ^  w-""^*  occipital.  OMi,  Lesser  occipital.  CW,  Eegion  of 
JlLStoXrcSutir         •  speech^centre 

1  must  have  you  remember  for  subsequent  reference  that  the 
thn-d  division  of  the  fifth  nerve  resembles  a  spinal  nerve  in 
having  both  motor  and  sensory  fibres ;  that  the  first  and 
second  divisions  of  this  nerve  are  purely  sensory;  that  the 
sensory  root  of  the  nerve  receives  fibres  from  the  grey  matter 
01  the  spmal  cord  as  far  downwards  as  the  middle  of  the 
cervical  region ;  that  the  origins  of  the  sensory  root  anas- 

mXll7o  r  '  r'^^^'lt^''  ^^-i^^^^g  from  the 

pv  1  "^'^^       exception  of  the  abducens.  This 

neiTe."''  °^  '^^^^  relations  of  the  fifth 

whic^nri'i^'"  '^^^'^''^  of  this  nerve, 

drawn  from  S  f T"c?^^  ^-^'^^  ^^^^'^^  ^^^^^^^^  I  have 
SiTvou  c^n  .pW^^  ^"""^  ""''^      you  look  at  this 

the  unra  orbifnl%  '  T''^  ^^^^ely, 
h.^o  iTlT  .  '  mfra-orbital,  and  the  mental,  dividing 
have  HiTcW^^^  Bupply  the  different  sensory  areas  to  which  I 
nave  just  cliawn  your  attention. 
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I  want  to  interest  you  a  little  more  deeply  in  the  connections'- 
of  this  very  complex  nerve.  Let  me  explain  to  you  the  five 
ganglionic  enlargements,  or  rather  four,  because  we  can  ex- 
clude the  great  ganglion  of  Gasser. 

The  first  gangUon  is  situated  within  the  orbit,  and  is  called 
"ophthalmic,"  "lenticular,",  or  "ciliary."  It  gives  off  the 
ciliary  nerves  to  the  iris,  and  the  muscle  of  accommodation  of 
vision. 

The  second  is  called  "Meckel's  Ganglion,"  or  "spheno- 
palatine," and  sends  branches  to  the  orbit,  nose,  and  soft 
palate.  It  lies  in  close  relation  with  the  superior  maxillary 
nerve. 

The  third  is  called  the  "  otic  ganglion,"  and  lies  upon  th& 
inferior  maxillary  nerve  below  the  foramen  ovale,  and  sends- 
branches  to  the  two  tensor  muscles,  namely,  the  tensor  palati 
and  the  tensor  tympani,  and  is  thus  physiologically  associated 
with  the  acts  of  hearing  and  deglutition. 

The  fourth  is  called  the  submaxillary,  since  it  lies  above  the 
submaxillary  gland. 

I  do  not  wish  to  enter  into  any  detail  of  the  many  connec- 
tions  of  these  ganglia,  but  unless  you  have  some  general  idea 
of  them  you  can  scarcely  comprehend  how  by  massaging  the 
head,  and  so  influencing  the  sensory  peripheral  fibres  of  the 
fifth  nerve,  you  are  really  inducing  changes  which  we  beheve 
are  of  a  nutritional  nature  in  the  ganglia  themselves  and  their 
various  relations.  You  will  see,  I  hope,  that  some  knowledge 
of  this  kind,  no  matter  how  superficial  it  may  be,  presents 
advantages  of  considerable  importance. 

The  sensory  root  of  each  of  the  four  ganglia  is  derived  from 
this  fifth  nerve,  the  motor  root  is  derived  m  three  cases  out  of 
four  from  the  seventh  cranial  nerve,  and  finally,  the  sympa- 
thetic branch  comes  from  a  plexus  upon  some  neighbouring 
blood  vessel. 

I  am  not  going  to  weary  you  with  any  further  observations 
concerning  the  anatomy  of  the  fifth  nerve,  but  I  cannot  leave 
the  subject  without  drawing  your  attention  to  the  cervical 
ganglia  of  the  sympathetic  in  the  neck,  and  particularly  to  the 
superior  cervical  ganglia.  _    ,  , 

Here  you  see  it  is  well  shown,  and  observe  that  it  is  m 
direct  connection  with  the  four  upper  cervical  nerves.  The 
internal  carotid  artery  is  seen  here.  Please  note  how  the 
branches  from  this  superior  sympathetic  cervical  ganglion 
traverse  the  surface  of  this  vessel  and  send  connections  to 
the  different  ganglia  to  which  I  have  just  drawn  your  attention. 

If  we  stimulate  by  massage  or  galvanism  the  peripheral  ends 
of  the  cervical  sympathetic  we  produce  a  marked  effect  upon 
the  blood  vessels  going  to  the  brain,  and  either  dimmish  or 
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increase  the  calibre,  bringing  about  at  the  same  time  dilata- 
tion of  the  pupil. 

Eemember  also  that  the  same  effects  are  induced  by  massee- 
ing  the  spine  between  the  shoulders  as  low  down  as  the  second 
dorsal  vertebra,  where  exists  the  centrum  cilio-spinale  in- 
ferioris.  The  connection  between  this  centre  and  the  sympa- 
thetic takes  place,  as  Budge  and  Claude  Bernard  have  shown, 
through  the  communicating  branches  of  the  anterior  roots  of 
the  spinal  nerves ;  the  four  upper  cervical  roots  of  which  are 
connected  directly  with  the  superior  cervical  ganglia,  as  I  have 
just  shown  you. 

Voisin  has  stated  that  besides  the  connection  by  means  of 
these  communicating  branches,  still  another  exists,  certain 
filaments  of  the  emerging  spinal  nerves  surround  the  vertebral 
artery,  anastomose  Avith  the  carotid  plexus  in  the  cranium, 
and  so  reach  the  sympathetic  root  of  the  ciliary  ganglion. 
But  this  is  denied  and  disproved  by  the  experiments  of 
Eulenburg  and  Guttman,  who  state  that  Voisin's  assertion 
can  raise  no  claim  to  their  consideration,  especially  as  it  is 
quite  unsupported  by  descriptive  anatomy. 

"According  to  Claude  Bernard  the  vaso-motor  nerves  of 
the  head  which  influence  vascular-thermic  effects  have  their 
origin  in  the  spinal  cord,  but  not  from  the  same  spot  as  the 
oculo-pupillary  branches.  Section  of  the  anterior  roots  of  the 
two  first  dorsal  nerves  gives  rise  to  contraction  of  the  pupil 
with  flattening  of  the  cornea,  narrowing  of  the  palpebral 
fissure,  retraction  of  the  globe,  but  no  dilatation  of  the  vessels 
of  the  head,  and  no  elevation  of  the  temperature  of  the  head. 
Division  of  the  ascending  filaments  of  the  thoracic  sympathetic 
between  the  second  and  fourth  ribs,  on  the  other  hand,  produces 
only  dilatation  of  the  vessels  and  elevation  of  the  temperature 
of  the  same  side,  whilst  the  oculo-pupillary  phenomena  do  not 
appear,  Bernard,  therefore,  came  to  the  conclusion  that  the 
centre  for  the  oculo-pupillary  and  the  vascular-thermic  filaments 
of  the  cervical  sympathetic  are  at  different  points  in  the  spinal 
cord,  and  that  the  latter  branches  issue  from  it  at  the  level  of 
the  third  and  fourth  dorsal  nerves  by  means  of  the  communi- 
cating branches.  Although  recent  investigations  have  placed 
it  beyond  doubt  that  the  vaso-motor  centrum  for  most  parts 
(including  the  head)  is  in  the  medulla  oblongata,  nevertheless 
there  may  be  gangHonic  centres  for  vessel  contraction  placed  in 
the  periphery,  in  the  walls  of  tlie  vessels  themselves,  or  in 
their  immediate  neighbourhood." 

I  have  called  your  attention  to  this  point  for  this  and  for 
other  reasons  to  show  you  that  by  massaging  and  galvanising 
the  spine  you  are  exerting  an  influence  upon  heat  and  vascular 
centres  concerned  in  the  nutrition  of  parts  distant  from  the 
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spinal  cord  itself.  Do  not  forget,  if  you  please,  that  this  lecture 
treats  of  massage  of  the  head,  face,  eyes,  ears,  neck  and 
throat,  and  that  thus  far  my  object  has  been  to  direct  your 
attention  to  the  head  and  neck,  inasmuch  as  those  parts  are 
acted  upon  by  the  fifth  nerve  and  the  three  cervical  ganglia  of 
the  sympathetic,  with  regard  to  their  sensation,  their  vascular 
and  heat  supply,  and  their  nutrition.  These  are  of  course 
points  of  great  interest  and  importance  with  which  you  ought 
to  be  famihar.  We  have  to  deal  firstly  with  derangements  or 
functional  changes  in  the  fifth  nerve,  or  to  reflex  nritations. 
Sir  J.  Paget  has  reported  a  case  where  the  hair  of  the  entire  scalp 
had  turned  white  after  a  severe  attack  of  neuralgic  headache, 
and  Anstie  has  reported  a  case  where  the  hair  of  the  eyebrow 
alone  became  blanched  from  pain  in  that  region  dependent 
upon  the  supra-orbital  nerve.  Hilton  reports  a  case  where  the 
hair  of  the  temple  from  the  irritation  excited  on  the  dental 
branches  of  the  fifth  nerve  through  a  decayed  molar  tooth 
became  suddenly  grey,  and  another  where  an  obstmate  form 
of  ulcer,  in  the  auditory  canal,  which  was  very  painful  and  had 
withstood  all  methods  of  treatment,  was  cured  by  the  ex- 
traction of  a  decayed  tooth  in  the  upper  jaw. 

The  removal  of  teeth  for  severe  neuralgias  of  the  face  and 
even  for  blmdness  has  been  known  to  cure  the  disease.  In  a 
paper  which  I  had  the  honour  of  reading  before  the  Odonto- 
logical  Society  in  the  earlier  part  of  this  year,  I  endeavoured 
to  show  the  undesirability  of  extractmg  teeth  in  some  cases  of 
neuralgia  of  the  fifth  nerve. 

I  will  at  once  draw  your  attention  to  massaging  the  head 
and  neck  for  headaches,  and  particularly  for  migraine  and 
hemicrania.  You  will,  after  the  description  I  am  about  to 
give  you  of  these  headaches,  comprehend  why  I  have  been 
desirous  to  make  you  m  a  way  acquainted  with  the  ganghonic 
connections  of  the  fifth  nerve.  Eomberg  was  the  first  to 
associate  hemicrania  with  painful  affections  of  the  brain,  dis- 
tinguishing it  from  the  various  peripheral  neuralgias  by  callmg 
it  "neuralgia  cerebralis."  I  do  not  think  from  my  own  ex- 
perience that  this  sharp  line  of  definition  between  mere  hemi- 
crania and  neuralgias  of  the  fifth  nerve  can  be  maintained. 
"  Functional  headaches  are  neuralgias  of  the  fifth  nerve,"  and 
hemicrania  is  the  most  typical  example.  Whether  the  disease 
is  one  of  the  fifth  nerve  primarily,  and  of  the  sympathetic 
secondarily,  or  vice  versa,  is  open  to  dispute,  and  I  for  one 
cannot  come  to  the  conclusion  that  it  is  essentially  due  to  the 
sympathetic  nerves.  The  great  physiologist,  Du  Bois- 
Kaymond,  who  was  a  martyr  to  migraine,  inferred  that  it  was 
caused  by  tetanus  of  the  muscular  coat  of  the  vessels  on  the 
affected  side  of  the  head,  or,  in  other  words,  tetanus  m  the 
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Tegion  supplied  by  the  cervical  part  of  the  sympathetic  nerve. 
He  found  that  during  the  attack  the  temporal  artery  of  the 
pamful  side  was  hard  and  cord-like  to  the  touch,  while  that  mi 
the  opposite  side  was  in  its  normal  state.  On  the  affected  side 
the  face  was  pale  and  smiken,  and  the  eye  small  and  injected. 
The  pain  was  increased  by  everything  which  raised_  the  blood 
pressure  in  the  head  (as  stooping,  coughing,  &c.),  this  increase 
Tjemg  synchronous  with  the  pulse  in  the  temporal  artery.  To- 
wards the  end  of  the  attack  the  ear  also  became  warm  and  red. 

These  phenomena,  the  state  of  the  temporal  artery,  the 
bloodlessness  of  the  face,  the  sunken  appearance  of  the  eye, 
.show  that  the  muscular  coat  of  the  vessels  of  the  affected  side 
of  the  head  was  persistently  contracted.  On  removal  of  the 
•cause  which  produces  this  condition  of  tonic  spasm,  relaxation 
follows  the  over-action  of  the  unstriped  muscular  fibres,  and 
ihe  walls  of  the  vessels  yield  more  than  usually  to  the  lateral 
pressure.  This  secondary  relaxation  explams  the  congestion 
of  the  conjunctiva  and  the  redness  and  increased  tem^Derature 
of  the  ear  which  occur  when  the  violence  of  the  attack  begins 
to  subside.  The  vomiting  and  flashes  of  light  before  the  eyes 
which  frequently  accompany  this  form  of  headache  are  caused 
hy  sudden  changes  in  the  intra-cephalic  blood  pressure.  From 
ihese  marked  signs  which  I  have  just  brought  before  you  we 
have  evidence  of  the  most  undisputed  kind  that  the  vascular 
spasm  on  the  affected  side  of  the  head  must  have  its  origin 
in  the  sympathetic  ganglion  or  nerve  of  the  same  side,  or 
in  the  medullary  centre  of  the  sympathetic  fibres  involved, 
■even  as  low  down  in  the  spinal  cord  as  the  cilio-spinal  centre, 
which,  if  you  remember,  I  told  you  was  on  a  level  with  the 
second  dorsal  spine.  If  these  spines  are  examined  during  an 
attack  of  migraine  they  will  be  frequently  found  extremely 
painful  upon  pressure,  the  pupil  on  the  same  side  will  also 
be  found  dilated,  and  an  elevation  of  the  pulse  is  frequently 
noted,  as  well  as  considerable  increase  in  the  quantity  and 
tenacity  of  the  saliva.  If  you  examine  this  diagram  again 
jou  will  see  that  the  submaxillary  gland  receives  its  fibres 
of_  secretion  from  the  sympathetic,  and  possibly  from  the 
otic  ganglion.  Of  vascular  changes  in  nearly  all  and  every 
form  of  headache  there  is  in  my  mind  very  little  doubt, 
therefore  the  conclusion  may  be  admissible  that  their  origin  is 
m  the  sympathetic  nerves  and  gangha.  In  confirmation  of^his. 
It  the  eye  on  the  painful  side  be  examined  by  the  ophthalmo- 
scope durmg  an  attack,  the  central  vessels  of  the  eye  are  seen 
to  be  dilated,  the  veins  sometimes  being  knotted  and  convoluted, 
whilst  the  vessels  on  the  non-painful  side  are  normal. 

Eulenberg  and  Guttman  state  that  there  are  cases  of  hemi- 
■crania  which  are  entirely  opposed  in  character  to  that  of  Du 
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Bois-Eaymond's,  that  is  to  say,  in  which  the  striking  symptoms: 
are  not  those  of  spasms  in  the  vessels,  of  arterial  tetanus  in 
the  parts  supplied  by  the  cervical  sympathetic,  but  those  of 
relaxation  of  the  vessels,  of  arterial  hypertemia  caused  by  a 
loss  of  energy  in  the  vaso-motor  nerves.  These  are  cases  that, 
one  might  designate  hemicrania  neuroparalytica  or  angio- 
paralytica,  as  opposed  to  Du  Bois-Kaymond's  "  sympathico- 
tonica." 

Vaso-motor  nerve  centres,  as  we  have  noted,  exist  in  the 
medulla  oblongata,  and  it  is  reasonable  to  conclude  that  during 
an  attack  of  severe  headache  this  important  part  of  the-, 
nervous  system  is  more  or  less  irritated,  which  gives  rise  to- 
the  shiverings,  coldness  and  lividity  of  the  extremities,  and 
suppression  of  perspiration  during  the  paroxysm.  With 
regard  to  the  pain  or  ache  of  the  head  during  these  attacks,. 
Du  Bois-Eaymond  has  suggested  that  "the  state  of  tonic 
spasm  of  the  imstriped  muscles  of  the  vessels  may  itself  give- 
rise  to  pain,  just  as  it  is  felt  in  striped  muscular  fibre,  in 
cramp  of  the  calf  of  the  leg  and  in  tetanus,  or  in  unstriped 
muscular  fibre  in  the  uterus  during  labour  pains,  and  in  the 
intestmes  durmg  an  attack  of  cohc."  Probably  this  pam  comes, 
from  pressure  in  the  nerves  of  sensation  distributed  withm  the 
muscular  tissue,  and  thus  afl'ords  a  reasonable  explanation  for 
the  observation  that  pain  is  increased  along  with  the  blood 
pressure.  We  have  every  reason  to  conclude  that  the  nervi 
nervorum  of  Marshall  and  Horsley  and  the  sensory  nerves  are^ 
disturbed  and  excited  by  changes  m  the  diameter  of  the 
accompanying  and  surrounding  blood  vessels,  especially  when, 
these  changes  occur  with  some  degree  of  suddenness.  Anomalies- 
of  the  circulation  generally,  and  anaemia  especially,  have  long, 
been  recognised  as  important  causes  of  neuralgia. 

I  have  said  more  about  the  nerve  physiology  of  these  head- 
aches than  I  otherwise  should  do,  as  I  earnestly  wish  to 
impress  upon  you  the  relationship  of  the  second,  fifth,  and 
ninth  cranial  nerves  with  each  other  and  with  the  sj^mpathetic 
ganglia  of  the  neck.  Incurable  as  these  headaches  are  usually 
considered,  I  assure  you  that  within  the  past  three  years,  since^ 
I  have  given  so  much  attention  to  the  application  of  massage 
and  electricity,  my  success  in  the  treatment  of  these  affections, 
has  really  astonished  me. 

Now  before  I  show  you  how  to  massage  and  to  galvanize 
the  head  for  these  headaches,  I  am  anxious  to  make  you 
acquainted  with  a  few  other  forms  of  disease  where  these- 
modes  of  treatment  are  extremely  beneficial.  The  first  is 
exophthalmic  goitre — Basedow's  disease,  Graves'  disease.  Let 
me  tell  you  at  once  that  this  disease  when  it  occurs  in 
people  over  sixty  is  as  a  rule  incurable  and  shortens  life.  On 
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the  other  hand,  in  young  people,  the  prognosis  is  hopeful.. 
We  have  an  exceedingly  interesting  case  now  under  treat- 
ment, where  the  neck  is  fast  resuming  its  natural  contour. 
I  cannot  do  better  than  recall  some  of  the  more  prominent 
symptoms  and  signs  of  this  patient,  whom  I  now  show  to  you, 
although  the  signs  presented  by  her  are  mere  traces  of  what 
they  were  when  she  first  came  under  our  notice.    She  is  of 
fair  complexion,  twenty-five  years  of  age,  and  has  suffered 
from  epileptic  fits ;  her  intellect  seems  rather  obtuse,  and  her- 
temper  is  variable  and  irritable.    She  will  tell  you  that  she 
is  weakly,  easily  becomes  tired,  loses  her  breath  upon  exertion,, 
and  sufl'ers  from  violent  palpitation  of  the  heart,  especially 
upon  ascending  the  stau's.    Systolic  blowing  murmurs  can  be- 
heard  over  the  mnommate  and  subclavian  vessels ;  there  is 
also  increased  arterial  tension,  and  the  pulse  beats  are  over  a 
hundred  per  minute.    The  eye-balls  are  prominent,  and  the 
upper  lid  insufficient  to  cover  them.    When  she  looks  down, 
as  in  reading,  you  see  that  a  part  of  the  cornea  remains- 
uncovered.    If  you  observe  the  neck,  which  is  unusually  long,, 
the  lateral  lobes  of  the  thyroid  gland  are  seen  to  be  large, 
though  they  are  not  by  any  means  as  large  as  they  were.  If" 
you  grasp  the  gland  in  this  way  you  will  find  that  it  Hes  some- 
what deeply  ha  the  neck,  and  in  massaging  this  gland  you  must 
not  forget  this ;  you  must  work  deeply  into  the  structures 
with  the  neck  slightly  flexed.    Of  late  years  it  has  been 
experimentally  noted  that  the  thyroid  gland  forms  a  very 
important  link  m  the  chain  of  nutritional  and  metabohe 
agencies. 

It  is  now  generally  admitted  that  this  disease  is  due  to  some^ 
functional  disturbance  in  the  cervical  sympathetic.  It  is 
bilateral,  rarely  if  ever  unilateral,  so  that  it  differs  from 
migrame  m  this  respect.  But,  as  in  migraine,  the  oculo- 
pupiUary  fibres  of  the  cervical  sympathetic  (centrum  cilio- 
spmale)  are  in  a  state  of  irritation.  I  refer  to  this  because, 
as  m  other  affections  supposed  to  be  due  to  the  sympathetic 
nerves,  we  must  always  remember  to  use  spinal  as  well  as 
local  massage. 

I  must  now,  please,  call  your  attention  to  aural  vertigo- 
labyrinthine  vertigo— Meniere's  disease,  which  usually  depends 
on  some  derangement  of  the  auditory  nerve,  probably  of  the^ 
nerve  endings  in  the  labyrinth.  It  is  almost  invariably 
associated  with  giddiness,  sometimes  sHght,  sometimes  severe. 
Oftentimes  there  is  intellectual  confusion,  rarely  absolute  loss 
of  consciousness;  it  may  be  associated  with  distinct  sense  of 
nausea.  Its  onset  is  usually  sudden,  lasting  for  a  few  seconds, 
01  very  much  longer.  There  is  usually  some  defect  of  hearing, 
which  IS  one-sided.    Tinnitus  is  usually  present,  often  it  is. 
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persistent,  distressing  and  harassing.  These  strange  noises  in 
the  head  are  of  the  most  varying  character,  resembhng  the 
hissmg  of  steam  as  it  issues  from  the  kettle,  the  roaring  of 
water  as  from  a  waterfall,  the  shrill  whistle  of  a  steam  engine, 
the  muffled  sound  of  distant  thunder,  the  jingling  of  bells. 
Perhaps  the  most  common  form  is  the  rumbling  murmur 
experienced  by  putting  a  shell  to  the  ear.  These  sounds  are 
of  varymg  intensity  ;  they  may  be  high-pitched  or  they  may  be 
low-pitched.  In  my  experience  this  disease  is  more  common 
in  the  middle  and  advanced  periods  of  life.  Meniere's  disease 
is  often  associated  with  a  gouty  habit  of  body ;  sometimes  it 
occurs  in  persons  who  are  otherwise  in  good  health,  but  this  is 
not  usually  the  case.  There  are  generally  indications  of 
functional  nerve  troubles  and  nervous  exhaustion.  "Whatever 
may  be  the  change  in  the  auditory  apparatus,  such  as  the 
nerves  of  the  ampullae  or  of  the  semicircular  canals,  one  of  its 
predisposmg  causes  is  shock  to  the  nervous  centres,  or  over- 
work, worry,  or  profound  and  intense  anxiety.  You  may 
perhaps  remember  the  case  of  a  woman  forty-seven  years  of 
age  who  received  very  decided  benefit  from  massage  and  the 
continuous  galvanic  current  when  drugs  utterly  failed  to 
relieve  her.  Her  tale  was  that  she  had  suffered  from  nervous- 
ness since  the  birth  of  her  last  baby  six  years  before,  but  some 
iime  previous  to  this  the  right  eyebrow  and  lashes  became 
suddenly  quite  white.  She  was  partially  deaf  in  the  left  ear, 
and  complained  of  noises  in  it  and  the  left  side  of  the  head 
like  a  distant  waterfall ;  and  in  the  right  ear  the  somids  were 
like  a  railway  train  coming  through  a  tunnel  at  full  speed. 
They  were  so  distressing  that  she  felt  as  though  she  were 
going  out  of  her  mind.  They  were  worse  at  night  when  she  was 
alone,  but  when  engaged  in  conversation  she  scarcely  heard 
them  at  all.  Sometimes  she  suffered  from  giddiness  for  weeks, 
and  had  strange  sensations  and  severe  headache  at  the 
back  of  the  head.  At  times  the  noises  quite  unnerved  her  and 
prevented  her  doing  her  household  duties. 

I  have  notes  of  many  similar  cases.  A  gentleman,  a  solicitor 
by  profession,  consulted  me  on  account  of  what  he  called  his 
strange  attacks.  He  was  an  unusually  strong  man,  in  active 
work,  over  sixty  years  of  age.  He  would  be  seized  quite 
suddenly  with  a  feeling  of  giddiness,  and  down  he  would  go, 
unless  he  had  time  to  take  hold  of  something  firmly  to  support 
himself.  But  what  was  somewhat  peculiar  was  that  if  the 
^ittack  of  giddiness  came  on  whilst  he  was  sittmg  in  the  chair 
he  would  glide  out  of  it  upon  the  floor.  He  also  had  singmg 
noises  in  the  ear  with  some  deafness. 

A  few  months  ago  Dr.  Snow,  of  Bournemouth,  sent  a  lady 
to  consult  me  suffering  from  Meniere's  disease.    She  was  a 
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highly  nervous  woman,  and  complained  of  attacks  of  giddiness^ 
severe  neuralgic  headaches,  deafness  of  the  right  ear,  and 
vomiting.  She  had  consulted  several  distinguished  aurists, 
who  told  her  that  her  deafness  was  of  a  nervous  character,, 
and  that  local  treatment  would  be  of  no  use  to  reheve  her. 

I  informed  her  that  I  could  cure  her  of  many  of  her  nervous 
symptoms,  such  as  her  headache,  giddiness  and  vomiting, 
but  I  could  not  cure  her  deafness,  and  it  was  very  doubtful  if 
I  could  cure  the  noises  in  her  head.  However,  after  six  weeks 
of  massage  and  galvanic  treatment,  all  the  symptoms  left  her, 
except  the  deafness,  which  remamed  as  bad  as  before.  Every 
physician  knows  how  difficult  these  cases  are  to  relieve,  not  to 
say  cure.  Of  course  many  are  due  to  some  chronic  change 
caused  by  gout  or  syphilis,  but  the  majority  are  functional,  and 
are  more  readily  relieved  by  massage  and  the  contmuous 
galvanic  current  than  by  any  other  form  of  treatment  with 
which  I  am  acquainted. 

I  cannot  speak  from  other  than  a  limited  personal  experience 
of  the  effects  of  massage  upon  the  eye-ball  itself,  but  Dr.. 
Graham  seems  to  have  given  considerable  attention  to  this 
subject,  and  as  opportunities  arise  I  hope  to  test  its  effects. 
Cases  have  been  reported  of  keratitis  and  corneal  ulcers  which 
have  been  cured  by  massage.  There  are  three  classes  of 
visual  defects  occurring  in  young  people,  m  which  I  feel  sure- 
that  spinal  massage  from  a  physiological  standpoint  ought  to 
be  productive  of  great  benefit.  I  refer  to  (1,)  Decrease  of  the 
range  of  vision,  short-sightedness  (myopia).  (2,)  Decrease 
of  the  acuteness  of  vision  (amblyopia).  (3,)  Decrease  of 
the  endurance  of  vision  (asthenopia).  Dr.  Liebrich,  the  con- 
sulting ophthalmic  surgeon  to  St.  Thomas'  Hospital,  was- 
known  to  have  very  decided  views  as  to  the  cause  of  these 
conditions  m  young  people,  and  in  the  year  1885  he  gave  two 
very  interesting  lectures,  entitled  "  School  life  in  its  Infiu-. 
ence  on  Sight  and  Figure,"  and  he  has  often  surprised  a  parent 
with  the  remark,  "  There  is  really  nothing  the  matter  with  the- 
child's  eyes,  it  is  the  child's  spine  that  is  at  fault." 

I  certainly  beheve  most  thoroughly  in  the  views  of  this- 
celebrated  ocuhst.  The  centrum  cilio-spinale  which,  as  we 
have  seen,  is  situated  in  the  spinal  cord,  on  a  level  with  the 
first  and  second  dorsal  spmes,  commimicates  with  the  sym- 
pathetic through  the  branches  of  the  anterior  roots  of  the  spinal 
nerves,  and  so  passes  along  the  mternal  carotid  artery  to  the 
cihary  ganghon,  there  meeting  with  the  trophic  fibres,  which 
come  direct  from  the  Gasserian  ganglion.  If  the  constramed 
posture  which  desk- work  must  mevitably  produce  does  not  lead  to 
positive  spinal  curvature  it  certainly  has  that  tendency,  and  this, 
to  my  thinking  (of  course,  I  may  be  quite  wrong),  sets  up  from 
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undue  strain  an  n-ritability  of  the  cervical  sympathetic  leading 
to  functional  defects  in  the  eye,  which  is  not  only  subjected  to 
■considerable  vascular  tension,  but  also  frequently  to  very 
abnormal  sight.  Of  course  the  ophthalmic  and  orthopaidic 
surgeons  are  thoroughly  acquainted  with  these  anatomical  and 
physiological  relationships,  but  I  fail  to  see  in  the  Hterature 
-of  these  branches  of  medicine  that  amount  of  attention 
paid  to  these  conditions  which  I  think  they  deserve.  The 
oculist  naturally,  possibly  wisely  and  scientifically,  has 
recourse  to  glasses,  the  orthopedic  surgeon  to  some  form  of 
mechanical  appHance  ;  but  in  my  humble  opinion  massage  to 
the  spine  is  far  to  be  preferred  to  either.  In  my  lecture  on 
lateral  curvature  I  shall  again  refer  to  this  subject. 

Dr.  Graham  says  that  Pagenstecher,  of  Wiesbaden,  seems  to 
have  been  the  first  ophthalmic  surgeon  to  use  massage  upon 
the  eye-ball  after  Bonders  had  recommended  it,  but  apparently 
independent  of  this  recommendation.  In  one  case  that  for 
twenty  years  had  been  subjected  to  periodical  attacks  of  inflam- 
mation of  the  eyes,  presenting  an  affection  of  the  whole  sclera, 
with  uniform  conjunctival  and  sub-conjunctival  injection  to  a 
-considerable  degree,  the  conjunctiva  of  the  globe  slightly 
•oedematous,  with  here  and  there  at  the  margin  of  the  cornea 
small  round  or  oval  prommences,  not  unlike  the  formations 
which  are  described  as  cystoid  cicatrices.  By  the  use  of 
massage  he  succeeded  in  suppressing  the  attacks  in  their 
first  stages.  Immediately  after  the  massage,  diminution  of 
intra-ocular  pressure  was  observed  in  this  as  in  other  cp.ses. 
Pagenstecher  also  used  massage  in  a  case  of  episcleritis,  and 
in  another  of  parenchymatous  keratitis  of  specific  origin.  His 
method  of  using  massage  was  by  moving  the  lids,  under  slight 
pressure,  in  a  radial  direction  from  the  centre  of  the  cornea  as 
■quickly  as  possible,  and  after  this  by  making  circular  friction 
under  slight  pressure  upon  the  upper  lid  around  and  upon  the 
region  of  the  sclero-corneal  margin.  His  idea  was  that  massage 
might  succeed  in  removing  hindrance  to  the  circulation,  and 
in  this  he  was  not  disappointed,  as  it  emptied  the  blood  vessels 
.and  lymphatics  at  the  sclero-corneal  margin,  and  thus  pro- 
moted rapid  absorption  of  exudation  around  them.  He 
-employed  massage  once  a  day  from  two  to  four  minutes,  and 
sometimes  twice  daily  when  it  was  well  borne  ;  and  he  often 
used  a  small  quantity  of  yellow  precipitate  ointment  under  the 
lids,  which  made  them  glide  more  easily  over  the  eyeballs, 
•besides  distributmg  and  dividing  the  ointment  in  the  finest 
possible  manner,  so  that  its  specific  effect  would  be  greatly 
■developed.  The  experience  of  Pagenstecher  has  been  con- 
. firmed  by  many  ocuHsts,  much  to  their  agreeable  surprise. 

Panas  practised  massage  and  found  it  painless,  speedy,  and 
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.■agreeable.  In  his  hands,  used  together  with  precipitate 
omtment,  in  chronic  affections  of  the  cornea  in  young  people, 
it  was  of  great  service,  and  it  proved  particularly  effectual  in 
parenchymatous  and  scrofulous  keratitis  and  jpannus  granu- 
losus. 

Spasms  of  the  facial  nerve,  when  not  due  to  organic  disease 
and  the  so-called  "  habit-spasms,"  are  very  troublesome  con- 
ditions, and  do  not  as  a  rule  yield  to  ordinary  forms  of  treat- 
ment. They  are  often  cured  by  massage  to  the  head,  neck, 
and  spine  when  used  in  conjunction  with  a  weak,  stabile 
voltaic  current  (uninterrupted),  the  anode  (sponge  electrode)  over 
the  seat  of  spasm.  The  current,  very  weak  (from  six  to  eight 
milhamperes) ,  should  be  contmued  for  ten  or  twenty  minutes. 
The  positive  current  seems  to  have  a  soothmg  influence :  the 
kathode  should  be  placed  at  the  back  of  the  neck. 

The  case  which  I  now  show  you  is  one  of  torticollis,  com- 
monly called  wry  neck.  This  patient  was  sent  to  me  by  Dr. 
.  Macpherson  Laurie,  of  Weymouth.  You  see  how  the  head  is 
drawn  downwards  and  shghtly  backwards  to  the  left  side,  and 
how  the  trunk  of  the  body  inclines  in  the  same  direction.  She 
will  tell  you  that  at  times  the  body  seems  to  be  drawn  into 
that  position. 

_  The  spasm  is  of  the  tonic  kmd,  very  persistent,  and  frequently 
gives  her  great  pam.  The  cause  is  not  very  apparent.  The 
affections  came  on  about  two  years  ago,  and  until  she  com- 
menced the  massage  treatment  with  the  combined  voltaic 
and  faradic  currents  nothing  did  her  any  good.  Now,  you 
see,  she  has  considerable  voluntary  power,  and  can  raise  the 
head  and  maintain  it  for  some  time  in  a  nearly  erect  posture. 
If  you  examine  the  right  sterno  -  mastoid  muscle  it  feels 
rigid  and  it  is  curved  and  unyielding.  I  certainly  get  better 
eflects  from  the  combined  current  than  I  do  from  either  of  the 
currents  applied  singly.  It  seems  as  though  the  splenii  were 
involved  m  the  spasm  as  well  as  some  of  the  anterior  fibres  of 
the  trapezius,  and  I  can  scarcely  beheve  that  the  rectus  and 
obhquus  escape  altogether.  It  may  be  of  an  hysterical 
nature,  but  I  doubt  it. 

Facial  paralysis,  of  which  you  have  seen  several  cases  under 
treatment,  readily  yields  also  to  massage  and  the  combmed 

gZn5;m!a "^"^         ''^'^^^  ^-^ted  by 

Let  me  call  your  attention  briefly  to  this  case  of  tic-douloureuv 
t\T""^^''Tf^''^-  ^^his  patient  was  sent  to  me  by X 
fame  on  ?r  ^^^^  °f  P^i^  and  spasm 

SSer«ST  '"^'"l  years  ago,  and  from  that  time  to  the 
present  she  has  rarely  ever  been  free.  I  wish  you  to  comnare 
her  condition  now  with  what  it  was  when  she  came  unde? 
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treatment  six  weeks  ago.  At  that  time,  if  you  remember,  she- 
would  be  seized  with  violent  paroxysms  of  pain  and  spasm 
every  three  or  four  minutes.  She  would  hold  and  rub  the  right 
side  of  her  face  and  head  with  a  frantic  look  of  the  deepest 
agony.  The  attack  was  scarcely  over  when  it  would  be  renewed. 
The  attacks  came  on  during  the  night  and  awoke  her  out  of  her 
sleep,  so  that  she  got  little  rest ;  they  came  on  during  eating 
with  intense  severity,  so  that  she  was  nearly  starved;  they 
came  on  when  engaged  in  her  household  duties,  so  that  she 
was  obliged  to  relinquish  them  altogether ;  in  fact  she  was 
driven  to  a  state  bordermg  on  distraction.  The  pain  began  in 
the  ethmoidal  sensory  region  of  the  fifth  nerve,  and  then  shot 
across  to  the  lachrymal  and  supra-orbital.  She  had  seven 
teeth  drawn  at  one  sitting,  but  this  did  not  relieve  her  in  the 
slightest  degree.  Now  she  has  not  had  an  attack  for  a  week ; 
she  sleeps  and  eats  well,  and  as  she  truly  says,  she  feels  quite 
a  different  being,  thanks  to  the  massage  and  galvanism. 

Now  let  me  draw  your  attention  to  the  manipulations  for  the 


Fin  17  illustrates  the  orclinaiT  method  of  masseeuig  the  head,  efflcum^^^^ 
OiShand  o  he  operator  is  carried  over  the  mastoid  poi;tion  o  the  temporal 
aicl  upvvardB  to  the  vertex  of  the  head,  whilst  the  other  hand  is  c^^'if  o^^^ 
?he  opposite  frontal  eminence.  Both  hands  are  so  du-ected  that  they  meet 
each  other  at  the  top  of  the  head. 
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head,  neck  and  face.  I  seat  the  patient  upon  this  stool  and 
istand  behind  it,  and  work  my  hands  upon  opposite  sides  of 
the  head  {Fig.  17). 

First :  I  place  my  right  hand  firmly  upon  the  occiput  and 
mastoid  process  of  the  right  temporal  bone,  whilst  my  left  hand 
is  placed,  thus,  upon  the  temporal  bone  and  external  angular 
process  of  the  orbit.  Both  hands  you  see  now  traverse  the 
head  to  meet  each  other  upon  the  vertex ;  my  right  ascends 
upwards  over  the  parietal  bone  to  meet  my  left  hand  which  is 
carried  over  the  supercihary  ridge  and  left  frontal  emmence 
■of  the  frontal  bone.  These  movements  must  be  made  firmly, 
and  if  well  done  the  pressure  of  the  one  equahzes  the  pressure 
■of  the  other,  and  so  the  head  is  kept  vertical  upon  its  balance. 
You  see  I  now  perform  precisely  the  same  movements,  but 
they  are  reversed,  the  left  hand  is  now  working  in  the  same 
ivay  that  the  right  hand  was  before. 

Second  :  This  movement  requires  a  little  practice,  which  I 
will  show.  Place  both  your  hands  at  the  back  of  the  head  in  the 
occipito-mastoid  regions  respectively  precisely  after  this  manner ; 
carry  them  both  upwards  and  forwards  on  each  side  over  the 
temporo-parietal  regions,  then  continue  onwards  and  forwards, 
each  hand  over  the  supra-orbital  ridges  and  frontal  emmences' 
then  cross  and  work  from  before  backwards  over  the  vertex,  so  ; 
now  recross  the  hands  and  carry  the  movements  right  and  left 
hand  behmd  the  right  and  left  ramus  of  the  jaw  downwards 
over  the  sterno-mastoid  muscles  into  the  root  of  the  neck.  Do 
not  remove  the  hands,  but  work  them  up  the  neck,  the  heel  of 
the  hand  bemg  followed  by  the  fingers  ;  work  the  fingers  well 
mto  the  sub-occipital  spaces  and  posterior  triangles  of  the 
neck ;  then  commence  and  repeat  the  movements  as  before. 
1  make  these  movements  more  or  less  firmly  from  first  to  last 


Fig.  18  gives  a  diagrammatic  representation  of  a  common  method  of 
masseemg  the  neck,  efflem-age  and  petrissage 
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I  now  make  them  lightly,  after  this  fashion,  passing  my  fingers 
through  the  hair.  Agam,  I  walk  over  the  scalp  with  my 
fingers,  thus,  the  hands  and  fingers  going  in  reverse  directions. 
I  now  leave  the  head  alone  and  manipulate  deeply  into  each 
triangle  of  the  neck.  You  observe  my  movements  are  lateral 
and  rotatory  {Fig.  18).  I  can  thus  manipulate  the  cervical 
sympathetic  ganglia  and  the  glands  and  lymphatics,  the 
vagus,  laryngeal  and  other  nerves,  and  the  submaxillary  and 
thyroid  glands. 

Third :  We  place  the  patient  in  the  horizontal  posture  with 
the  face  upwards,  and  you  will  find  that  for  some  purposes  this^ 
is  more  convenient,  especially  for  manipulatmg  upon  the  eyes, 
and  the  fifth  and  facial  nerves.  The  thumbs  are  better  than 
the  fingers  for  the  eyeball  massage. 


Fia  19  illustrates  the  method  adopted  for  effleuraging  the  ^PPe^-  [^^  f^^J 
can  be  applied  when  required. 

If  a  little  tact  is  used  this  process  will  neither  be  in-itating 
nor  painful,  but  care  is  required  not  to  touch  the  eyelashes 
ConSderab  e  pressure,  slowly  and  gradually  applied,  can  be 
exe^SSl  with  very  good  effect.    The  head  is  now  m  the  best 

^1  :ri;l"eS:V  drawing  your  attention  to  a 
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process  of  manipulation  which  I  style  gymnastic  massage  of 
the  larynx  for  throat  deafness,  which  you  know  is  so  common. 


Kfif.  20  illustrates  the  position  of  the  thumbs  at  the  cricoid  end  of  the 
thyroid  cartilage  for  massaging  the  larynx  and  efiecting  larnigeal 
gymnastics  m  throat  deafness.  ^  ^d.ryngeai 

I  place  my  thumbs  at  the  lower  border  of  the  thyroid  cartilac^e 
and  I  then  ask  my  patient  to  swallow  ;  of  course  in  the  act 
ot  swallowmg  the  larynx  is  raised,  my  thumbs  follow  the 
larynx  as  it  ascends,  and  when  it  can  go  no  higher  I  fix  it  in 

^ir^n     ^^'"^  ^  1?^''^'^        l^^^i^^^*      ^^ke  every 

effort  to  swa  low,  and  by  this  means  the  Eustachian  tube  is 

imToved!  "  ^---g  -  g-atly 


Lecture  IV. 


MASSAGE  AND  INDUCTION,  FAEADIC  MASSAGE  OF 

THE  SKIN. 

The  value  of  Effleurage  and  other  manipulations  upon  the  skin,  which  we 
look  upon  as  a  medium  of  connection  of  the  various  sensation  processes— 
The  resisting  power  of  the  epidermis  in  health  and  disease — The  epidermis 
as  an  insulator — The  epidermis  and  peripheral  nerves  a  gauge  to  the 
activity  and  correlative  integrity  of  the  brain  centres  and  reflex  acts. 

I  HAVE  told  you  that  my  definition  of  the  term  effleurage  is 
to  stroke  lightly,  to  bring  surface  to  surface.    Two  surfaces 
may  be  brought  mto  superficial  contact  with  considerable 
velocity  without  either  experiencmg  great  resistance ;  never- 
theless friction  is  mduced  of  a  kind  relative  to  the  mode  of 
energy  expended.     Light   friction    movements    are  often 
productive   of   more   active  physiological  effects  than  are 
movements  of  a  more  definite  and  decided  kind ;  we  measure 
the  kinetic  influence  which  results  accordmg  to  the  impress 
which  is  made,  not  only  upon  the  peripheral  nerves  and  blood 
vessels  of  the  skin,  but  also  upon  the  brain  and  spuaal  centres. 
The  sensation  produced  by  the  impress  of  a  feather  upon  the 
skin  differs  from  that  of  my  finger,  and  the  effect  upon  the 
surface  of  the  bram  is  of  a  distinct  but  different  nature. 
The  impress  is  synthetic  as  far  as  the  skin  is  concerned,  but  it 
is  analytic  when  appreciated  by  the  sensorium ;  therefore  I 
would  say  that  the  physical  energy  known  as  an  impression 
becomes  transformed  into  vital  energy  by  the  bram  cells. 
It    is   the  brain    which   converts  an  impression  into  a 
sensation.     The  phenomena  of  sensation  is  not  a  simple 
phenomena  constituted  by  the  mere  reaction  of  a  tissue 
in  the  presence  of  external  excitations,  it  is  the  complex 
subordinated  operation   of  the  nervous  activity  which  re- 
quires the  participation  of  a  great  many  organs  successively 
brought  into  play  in  order  to  arrive  at  complete  evolution. 
We  have  thus  far,  you  see,  built  up  a  sensitive  impression, 
originated  in  the  peripheral  nerves  of  the  skm,  and  trans- 
formed by  some  psycho-mtellectual  operation  into  conscious 
sensation.    I  need  scarcely  say  that  conscious  sensibility 
is  manufactured  in  the  grey  matter  of  the  bram  and  is 
associated    with    volitional    response,  provided  correlative 
integrity  reigns  supreme.     Unconscious  sensibility,  on  tne 
other  hand,  %  of  the  dynamic  order,  and  is  aBSOCia  ed  with 
the  more  complex  centres  in  the  medulla  oblongata,  and  gives 
rise  to  reflex  and  it  may  be  unconscious  acts,  it,  tor  instance,  i 
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energize  by  impress  through  the  vibratory  movements  of 
tapotement  the  skin  of  your  arm,  I  create  a  sensibiHty  which 
is  directly  conscious,  as  well  as  unconscious  :  the  impress  goes 
straight   to   the   brain,  which    converts   it  into  conscious 
sensibility,  but  part  of  the  impression  is  arrested  either  in  the 
spinal  cord  or  the  medulla,  which  gives  rise  to  unconscious 
sensibility  experienced  by  the  vaso-dilators  of  the  blood  vessels, 
the  effect  of  which  is  to  produce  redness  of  the  skin  itself. 
Just  remember,  then,  that  it  is  by  the  terminal  expansions  of 
the  nervous  system  spread  out,  so  to  speak,  in  a  fine  delicate 
network,  the  recipient  of  all  that  comes  to  impress  it,  that  we 
are  made  sensitive,  conscious,  and  even  unconscious  creatures, 
according  to  environment.    I  have  not  in  this  lecture  to  deal 
with  the  brain  proper,  except  in  so  far  as  to  show  you  that  it  is 
m  dhect  communication  with  the  skin,  but  this  much  I  want 
to  make  clear  to  you  for  future  observation,  that  in  health 
those  active  sensory  and  sensorial  impressions  are  constantly 
passmg  to  the  optic  thalami  and  that  they  radiate  from  thence 
through  the  white  fibres  to  the  cortical  grey  matter  of  the 
brain.    There  must  be  integrity  throughout  the  livmg  chain  of 
which  the  sMn,  nerve,  and  gangHonic  centre  are  but  links. 
Force,  conduction  and  resistance  must  be  of  a  definite  and 
uniform  standard  in  order  that  the  moral,  the  mental  and  the 
physical  may  work  together  in  unison,  and  I  shall  prove  to 
3^ou,_and  in  fact  show  you  by  demonstration,  that  the  skin  is 
an  index  of  the  functional  activity,  not  only  of  the  lower, 
but  of  the  higher  nervous  centres,  'conscious,'  'volitional,' 
'  unconscious,'  '  automatic'    We  all  experience  the  fact  that 
the  higher  the  level  of  the  nervous  centre  in  direct  com- 
munication with  the  skin,  the  more  sensitive  the  skin  becomes, 
the  more  rapidly  is  the  impression  received  by  the  brain,  and 
the  less  is  it  diluted  in  its  transit.    You  must  remember  this 
on  applying  galvanism  ;  and  I  shall  shortly  call  your  attention 
to  these   points  when  speaking  of  skin  reflexes  and  per- 
turbations of  sensibility. 

For  the  moment  let  me  remind  you  that  the  skin  consists  of 
three  layers  of  tissue :  firstly,  the  epidermis ;  secondly,  the 
chorium  or  cutis  vera,  with  the  papillae ;  and  thirdly,  behind 
this  a  layer  of  fat.  The  influence  of  massage  upon  the 
skm  by  effleurage  mduces  sensory,  sensorial,  and  metabolic 
effects  mamly  through  the  nervous  system,  so  I  say,  if  you 
p  ease,  that  these  are  induced  efiects,  and  so  also,  in  degree, 
cue  the  results  brought  about  by  tapotement.  But  petrissage 
movements  act  upon  the  various  structures  of  the  skin  by 
ohnWir'T''  glands  which  are  frequently 

tf  t  ^  '1'''''  ^}'''  '''''''''''  ^-^li^^e^  of  tl^eir  contents 

and  so  are  the  sweat  glands,  the  lymphatics  and  the  blood 
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vessels.  The  function  of  the  skin  is  to  eHminate  principally 
carbonic  acid  and  water,  and  to  promote  the  exchange  of 
gases  by  the  absorption  of  oxygen.  This  form  of  cutaneous 
respiration  is  much  more  considerable  in  frogs  and  other 
amphibians  with  a  thin,  almost  moist  epidermis,  than  in 
warm-blooded  animals ;  so  that  the  skin  is  a  more  important 
respiratory  organ  in  these  animals  than  the  lungs  themselves. 
The  dog,  on  the  other  hand,  does  not  sweat,  hence  the  activity 
of  the  pulmonary  respiration.  There  exists  between  the  skin, 
the  lungs,  and  the  kidneys,  as  excretory  organs,  a  functional 
sympathetic  relationship,  through  the  medulla  oblongata.  As 
venous  blood  loaded  with  carbonic  acid  is  the  natural  stimu- 
lant of  the  respiratory  centres,  so  we  may  conclude  that 
carbonic  acid  is  the  natural  respiratory  stimulant  of  the  skin, 
and  urea  and  uric  acid  the  natural  stimulant  of  the  kidneys. 
These  waste  products,  when  normal  in  quantity,  produce 
through  the  vaso-motor  centres  a  healthy  degree  of  arterial 
tonus  ;  but  when  the  vaso-motor  centre  is  over  stimulated  we 
find  as  the  result  an  excess  of  arterial  tonus  or  morbid  or  high 
tension  ;  and  when  this  exists  its  influence  is  felt,  not  only  in 
the  functional  activity  of  the  skin,  but  in  the  tissues  generally  ; 
and  it  is  highly  probable  that  massage  exerts  a  beneficial  effect 
by  stimulating  respiration  of  the  tissues  of  the  skin  and  thus 
relieves  the  medulla  and  vaso-motor  centres  of  over-stram. 
One  thing  is  clear,  namely,  that  massage  can  advance  as  well 
as  diminish  arterial  tension.  It  advances  it  when  deficient 
by  promotmg  respiration  of  tissue;  it  diminishes  it  when 
in  excess  by  increasing  metabolism  and  the  elimination  of 
carbonic  acid. 

Let  me  call  your  attention  to  the  sweat  glands  of  the  skin. 
The  amount  of  water  given  off  by  the  skin  is  about  two  pounds 
in  twenty-four  hours  (Stirling).  There  are  two  kmds  of  per- 
spiration, insensible  perspiration  and  sensible  perspiration;  the 
former  is  evaporated  at  once  from  the  skin,  the  latter  collects 
in  drops  upon  the  surface.  I  am  anxious  that  you  should  take 
sensible  perspiration  into  consideration  ;  it  presents  pomts  of 
interest  with  which  you  should  be  familiar. 

The  influence  of  nerves  upon  the  secretion  of  sweat  is  very 
marked.  That  sensible  perspiration  is  healthful  under  certain 
given  conditions  is  unquestionable,  but  this  is  not  the  case  if 
it  occurs  when  these  conditions  do  not  exist. 

The  man  who  sweats  profusely,  when  his  fellows  under  the 
same  influences  do  not  do  so,  is  more  liable  to  functional  and 
even- degenerative  changes  than  others.  "  As_  in  the  secretion 
of  saliva  vaso-motor  nerves  are  usually  in  action  at  the  same 
time  as  the  proper  secretory  nerves,  the  vaso-dilator  nerves 
(sweating  with  a  red  congested  skin)  are  most  frequently 
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involved.  The  fact  that  secretion  of  sweat  does  occasionally 
take  place  when  the  skin  is  pale  shows  that  when  the  vaso- 
motor nerves  are  excited  so  as  to  constrict  the  cutaneous  blood- 
vessels, the  sweat-secretory  nerve  fibres  may  be  active " 
(Landois  and  Stieling)  .  It  is  to  the  latter  class  I  refer,  and  I 
assure  you  they  are  more  common  than  is  usually  supposed  ; 
and  it  is  indicative  of  a  want  of  tone,  and  a  low  degree  of 
vitality  of  no  small  importance ;  it  is  always  associated  with  a 
form  of  nervous  exhaustion, — understand  me,  it  is  essentially 
neurotic,  and  is  not  unfrequently  followed  by  organic  change 
in  the  nerve  centres  leading  to  mental  disturbance,  diabetes, 
and  albuminmia.  There  is  a  form  of  hyperidrosis,  called 
by  Eulenberg  "  epileptoid  sweats  "  :  I  thmk  this  form  is  very 
correctly  named.  A  man  will  suddenly,  after  walkmg  a  few 
yards  and  without  any  apparently  exciting  cause,  break  out 
into  a  profuse  perspiration,  become  pale,  hungry  and  faint, 
and  lose  resisting  power,  without  vaso-motor  dilatation  or  con- 
striction ;  indeed,  it  seems  as  though,  for  the  time,  the  dilator 
and  constrictor  fibres  were  both  paralyzed.  The  normal 
secretion  of  sweat  diminishes  along  with  other  derangements 
of  nutrition  of  the  skin  in  some  nervous  diseases,  and  in 
degeneration  of  the  motor-ganglia  of  the  anterior  horns  of  the 
spinal  cord.  In  some  cases  the  nutrition  of  the  skm  is  inter- 
fered with  in  a  peculiar  way,  so  that  it  becomes  glossy  and  has 
the  feeling  and  appearance  of  parchment.  I  call  your  atten- 
tion to  these  abnormal  conditions  of  the  sldn  m  order  that  you 
may  the  more  readily  examine  and  make  yourselves  acquainted 
with  the  precise  nature  of  every  skin  with  which  you  may 
corne  in  contact.  Examme  all  skins  prior  to  massage  as  to 
their  hardness  or  softness,  dryness  or  moistness,  temperature 
and  colour,  fat  and  elasticity.  Elastic  fibres  of  the  skin  exist 
m  the  chorium  and  the  papillae,  and  smooth  muscular  fibres 
occur  ni  the  chorium  in  certain  situations,  on  extensor  surfaces 
(Neumann),  nipple,  areola  mammas,  prepuce,  and  in  special 
abundance  ni  the  dartos  and  the  scrotum.  The  nerves 
of  the  skm  form  a  dense  plexus  in  the  superficial  layers  of  the 
chormm,  branches  from  which  extend  into  the  epidermis, 
ihese  nerves  form  by  their  termination  end  "bulbs"  "the 
touch  corpuscles,"  which  lie  essentially  in  the  papillae  ;  they 
are  most  numerous  in  the  palm  of  the  hand  and  the  sole  of 
the  toot,  and  m  the  fingers  and  toes. 

In  the  sensory  nerve  trunks  we  find  fibres  which  administer 
to  pamfal  impressions,  and  fibres  which  administer  to  tactile 
impressions.  The  sensations  of  temperature  and  pressure -^.Te 
also  reckoned  as  belonging  to  the  tactile  group.  Tactile  sen- 
sations (including  pressure  and  temperature)  are  only  dis- 
charged from  the  covermgs  of  the  skin  and  the  orifices  of  the 
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body.  Tactile  sensations  are  absent  from  all  internal  viscera—- 
pain  alone  can  be  discharged  from  these  organs.  It  is  neces- 
sary to  remember  that  tactile  nerves  can  only  discharge  a 
tactile  impression  or  sensation  of  contact,  while  thermal  stimuli 
are  required  to  produce  a  temperature  sensation,  and  in  both 
cases  the  results  are  only  obtamed  when  the  appropriate 
stimuli  are  apphed  to  the  end  organs.  Observe,  for  your 
special  guidance,  that  strong  stimuli  disturb  normal  tactile 
sensations  by  over-stimulation  and  result  in  pain. 

_  Dr.  Brown  Sequard  beUeves  that  there  are  besides  the  four 
distinct  kinds  of  nerve  fibres  of  the  higher  senses  at  least 
eleven  kinds  of  nerve  fibres  m  the  spinal  cord  and  in  the 
cranial,  spinal  and  sympathetic  nerves.  He  enumerates  these 
eleven  kinds  as  follows  : 

1.  — Conductors  of  impressions  of  touch. 

2.  —        ,,  ,,         of  tickling. 

3.  —        ,,        ,,         ,,         of  pain. 

4.  —        ,,        ,,         ,,         of  temperature. 

5.  —        ,,        ,,  of  muscular  contraction. 

6.  — Incitor-motor  conductors. 

7.  — Incito-nutritive  and  secretory  conductors. 

8.  — ^Voluntary  motor  conductors. 

9.  — Involuntary  motor  conductors. 

10.  — Vaso-motor  conductors. 

11.  — Nutritive  and  secretory  conductors. 

We  now  know  that  there  are  many  more  nerve  fibres  than 
these  directing  and  controlling  function. 

It  must  be  within  jom  experience  to  find  that  the  tac- 
tile sense  varies  greatly  m  different  individuals.  The  skin  of  a 
IDerson  may  be  under  sensitive  {jjartial  ancesthesia)  or  insen- 
sitive (ancesthesia) ,  or  over  sensitive  (liyjjerasthesia) ,  or  sensi- 
bility to  pam  may  be  absent  (analgesia),  whilst  the  sensibility 
to  touch  is  present,  or  sensations  may  be  perverted,  hot  objects 
feeling  cold  and  cold  objects  feeling  hot ;  or  sensation  may  be 
retarded  and  then  quite  suddenly  experienced  as  extreme  pain. 
^Vhen  perception  of  pain  is  delayed,  that  of  temperature  is 
delayed  in  like  manner. 

You  have  seen  instances  of  these  varying  states  of  sensibility 
in  some  of  the  patients  upon  whom  you  have  been  operating. 
These  conditions  do  not  always  indicate  disease  of  the  central 
nervous  system  ;  they  are  often  found  in  states  of  nervous  ex- 
haustion, hysteria,  and  the  like  of  these,  "  functional  and 
nutritional  diseases."  We  not  unfrequently  find  intense  pani 
in  the  upper  limbs  from  the  tips  of  the  fingers  to  the  elbow, 
and  from  the  toes  to  the  knees,  with  a  subjective  sense  ot 
numbness  and  deficiency  of  muscular  sense,  yet  tactile  im- 
pressions are  normal.     Such  conditions  are  often  found  ni 
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women  at  the  change  of  Hfe,  and  they  are  quickly  cured  by 
massage  and  the  galvano-faradic  current,  not  only  appHed  to 
the  hmbs,  but  to  the  spme  and  to  the  head.  It  is  often  the 
case  that  cramps  of  the  muscles,  of  the  calf  of  the  leg  and  of 
the  toes,  likewise  of  the  fingers,  tingling,  burning,  and  other 
abnormal  sensations  of  a  distressing  character  are  experienced. 

The  reflexes  of  the  skm  are  interestmg,  and  it  is  well  that  you 
should  know  somethmg  concernmg  them.  They  may  be  absent 
altogether,  or  they  may  be  excessive  and  very  easily  excited. 
You  have  seen  the  skm  of  the  abdomen  drawn  into  fold-like 
prominences  when  I  have  passed  my  finger  nail  over  it.  You 
are  aware  that  m  order  to  get  a  perfect  reflex  act  there  must 
be  complete  contmuity  between  the  afferent  sensory  or  centrip- 
etal nerve  with  its  centre  (which  lies  in  the  spinal  cord 
between  the  roots  of  the  sensory  and  motor  nerves),  and  the 
efferent  or  motor  nerve  by  which  the  act  is  brought  into  opera- 
tion. This  constitutes  the  reflex  arc.  The  stimulus  so  sent  to 
the  spinal  cord,  may,  as  I  told  you  just  now,  travel  on  to  the 
vaso-motor  centre  in  the  medulla,  and  from  thence  it  may 
become  impressed  upon  the  brain  and  effect  a  conscious  sensa- 
tion, and  these  become  identified  with  a  volitional  impulse. 

These  reflexes  are  named  according  to  the  part  excited 
(pray  do  not  be  at  all  surprised  if  you  get  no  cutaneous  reflex, 
it  is  quite  possible  for  it  to  be  altogether  absent),  plantar 
reflex,  gluteal  reflex,  cremaster  reflex,  abdominal  reflex,  epi- 
gastric reflex,  lumbar,  dorsal,  scapular,  and  so  on.  Of  course 
the  reflexes  of  the  eye  are  of  the  highest  importance  ;  contrac- 
tion of  the  pupil  to  Hght,  accommodation,  dilatation  on  stimu- 
lating the  skm  of  the  neck,  etc. 

I  must  now  draw  your  attention  to  the  epidermis  or  scarf 
skm,  as  it  is  called,  and  I  think  we  shall  find  that  the  con- 
sideration of  this  structure  is  of  mterest  to  us  from  several 
points  of  view.  It  consists  of  many  layers  of  epithelial  cells 
united  to  each  other  by  cement  substance ;  it  varies  in  thickness 
ill  different  parts  of  the  body,  notably  the  soles  of  the  feet 
where  m  parts  it  is  quite  horny.  The  superficial  layers 
—stratum  corneum— consist  of  several  layers  of  dry  horny 
non-nucleated  squames,  devoid  both  of  nerves  and  blood-vessels  • 
the  minor  part  of  the  epidermis  which  lies  upon  the  true  vas^ 
cular  sensitive  chorium  consist  of  many  layers  of  nucleated 
protoplasmic  epithelial  cells,  amongst  which  are  sometimes 
tound  granular  leucocytes  or  wandering  cells,  so  that  we  see 
as  we  pass  from  without  to  within  the  epidermis  there  is  a 
gradual  approach  to  a  highly-organised  tissue.  If  the  skin  be 
cliy  the  epidermis  becomes  an  insulator,  but  its  power  of  resis- 

orthVL'ct  ^r^r'i'  —fl'^'  l^o^'ever,  wl  find  the  s?dn 
of  the  back  with  thick  layers  of  desquamating  epithelium,  dry 
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and  scurfy,  resisting  an  ordinary  galvanic  current  which 
would  be  painful  if  applied  to  the  cheek  or  to  the  inner  part  of 
the  thigh. 

We  take  advantage  of  this  resisting  power  of  the  epidermis 
in  the  employment  of  what  I  call  Faradic  Massage.  You  are 
using  this  form  of  massage  daily,  so  it  seems  scarcely  needful 
to  say  anything  about  it.  However,  I  will  draw  your  attention 
to  one  or  two  points,  as  the  success  of  this  mode  of  treatment 
depends  to  a  great  extent  upon  the  manner  in  which  it  is 
employed.  We  use  the  faradic  or  induced  current,  and  the 
■effect  is  to  produce  an  agreeable  impress  of  a  decidedly  stimu- 
lating nature  on  the  peripheral  nerves  of  the  skin.  You  may 
use  the  voltaic  or  continuous  current  just  in  the  same  way 
with  the  deep  petrissage  movements  upon  muscle,  but  I  do  not 
see  any  special  advantage  in  this.  The  faradic  current  has 
first  to  overcome  the  resistance  of  your  own  body  before  it 
meets  with  the  body,  of  your  patient ;  the  current  can  in  this 
manner  be  applied  to  any  part  of  your  patient's  body,  and  I 
generally  use  it  for  the  back  and  the  head  and  neck.  I  may, 
when  applying  it  to  the  head,  throw  in  a  moiety  of  the  galvanic 
cm-rent,  which  certainly  in  some  cases  seems  to  be  beneficial. 
I  use  the  flat  metal  electrodes  covered  with  chamois  leather  ;  it 
does  not  matter  which  pole  is  applied  to  your  patient.  The 
<3onducting  power  of  the  electrodes  must  be  made  complete  by 
moistening  them  with  the  smallest  amount  of  water,  just 
sufficient  in  fact  to  make  them  damp  ;  and  remember  we  have 
to  study  resistance  rather  than  conduction.  The  epidermis  of 
your  patient  and  that  of  your  own  hands  must  be  as  dry  as 
possible.  One  electrode  should  be  placed  over  the  sternum  of 
the  patient,  the  other  at  your  own  neck  just  within  the  collar, 
so  that  your  hands  are  left  free  for  any  movements  you  wish  to 
perform'.  You  may  fasten  one  electrode  to  your  arm  if  you 
like  instead  of  placing  it  at  the  back  of  your  neck,  but  I  prefer, 
and  always  adopt,  the  latter  method.  It  does  not  matter  upon 
what  part  of  the  body  you  are  operating,  your  movements  must 
be  as  light  as  possible ;  they  may  be  made  with  any  part  of 
the  hand,  but  as  a  rule  you  will  find  the  back  of  it  answers 
better  than  the  palm  or  the  tips  of  the  fingers.  The  current 
should  never  be  conducted  with  sufficient  force  to  produce 
muscular  spasm  either  in  yourself  or  your  patient,  and  the 
great  pomt  to  which  you  must  attend  is  to  maintain  resistance 
and  lessen  the  conducting  power  of  the  electrodes  and  the 
•epidermis. 

If  the  electrodes  are  too  wet,  or  the  skin  of  your  patient  or 
your  own  hand  moist,  you  will  quite  fail  to  produce  the  effect 
•desired. 

In  order  to  demonstrate  the  relative  resistance  ot  the  epi- 
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■dermis  as  compared  with  the  true  skin  make  a  scratch  through 
the  epidermis  of  your  hand,  and  you  will  find  a  weak  electric 
<5mTent  produce  such  a  painful  impression  that  you  will  be 
unable  to  bear  it,  although  when  applied  to  the  epidermis  itself 
it  is  scarcely  perceptible. 

Thus  far  we  are  convinced  that  the  conducting  power  of  the 
■epidermis  is  limited ;  that  impressions  which  are  called  tactile 
would  be  really  pamful  if  this  were  not  the  case,  so  that  the 
difference  between  tactile  sensibility,  common  sensibility, 
thermic  sensibility,  and  pamful  sensation  is  merely  a  question 
of  conduction  and  resistance  to  impressions  on  the  part  of  the 
epidermis. 

Let  us  pass  now  from  the  resisting  power  of  the  epidermis 
to  the  consideration  of  another  form  of  resistance  which  is 
•common  to  a  class  of  cases  apart  from  hysteria.  You  have 
•seen  many  such  here  under  treatment.  The  patients  are 
usually  depressed,  melancholic,  and  su&er  from  nervous 
■exhaustion.  They  are  also  remarkably  insensible  to  the 
faradic  and  galvanic  currents,  and  this  insensibility  seems  to 
be  m  proportion  to  the  obtuseness  of  their  mental  powers ; 
but  it  is  mterestmg  to  note  that  as  their  mental  condition 
improves  so  then*  sensibility  to  Faradism  gradually  returns  to 
its  normal  state.  Here  we  certainly  have  resistance  m  the 
nerves  or  nervous  centres,  or  most  probably  in  both,  or  it 
might  be  in  the  brain  itself  alone. 

I  have  often  noticed  that  this  torpidity  of  intellectual 
power  is  associated  Avith  mcreased  physical  resistance  to  the 
faradic  current  and  to  the  general  sensibility  of  the  skin.  Of 
•course  m  locomotor- ataxy  and  general  paralysis  of  the  msane 
this  IS  a  marked  feature ;  but  I  am  alluding  now  to  cases  where 
in  most  mstances  the  patients  are  told  that  there  is  nothing  at 
all  the  matter  with  them,  and  although  we  see  that  physical 
resistance  is  increased,  we  invariably  find  that  moral  resistance 
<will  resistance)  is  below  the  normal  standard. 

We  know  that  in  the  domam  of  intellectual  activity  proper 
sensitive  impressions  are  of  the  utmost  importance ;  but  tactile 
impi;essions  are  specially  destined  to  provoke  reactions  in  the 
mtellectual  sphere,  and  these  sensitive  impressions  we  have 
already  dealt  with ;  they  are  not  only  associated  with  touch, 
■contact  and  pressure  of  bodies,  but  they  give  us  the  idea  of 
temperature  and  of  the  activity  of  our  muscles 

These  impressions  unquestionably  play  a  very  important 
part  m  the  cerebra  activity  (or  otherwise)  of  a  man's  individ- 

t\vo  ^'  1  ^V^^  ^J'^""'"  '^^y'  ^'^y^'  ^  l^is  work  on  the 
Biain  and  Its  Functions,  "  how  fine,  delicate,  and  sensitive  is 

livA  ^°^^^^V5  g^^^ei-al'  and  particularly  of  those  who 

live  m  idleness  and  do  no  manual  work ;  how  their  sensitive 
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nervous  plexuses  are  in  a  manner  exposed  naked  to  exciting 
agencies  of  all  sorts;  and  how,  from  this  very  fact,  this  tactile 
sensibility,  incessantly  awake,  and  incessantly  in  vibration, 
keeps  their  mind  continually  informed  of  a  thousand  sensations 
that  escape  us  men,  and  of  tactile  subtleties  of  which  we  have 
no  notion.  Thus  in  idle  women  of  society,  and  men  with  a 
fine  skin,  mental  aptitudes  are  developed  and  mamtained  in 
the  direct  ratio  of  the  perfectionment  and  dehcacy  of  sensibihty 
of  the  skin.  The  perfection  of  touch  becomes  m  a  manner  a. 
second  sight,  which  enables  the  mind  to  feel  and  see  fine 
details  which  escape  the  generality  of  men,  and  constitutes  a 
quality  of  .the  first  order,  moral  tact,  that  touch  of  the  soul 
{toucher  de  I'dme),  as  it  has  been  called,  which  is  the 
characteristic  of  organizations  with  a  delicate  and  impression- 
able skin,  whose  sensoriim,  like  a  tender  cord,  is  always  ready 
to  vibrate  at  the  contact  of  the  shghtest  impressions. 

Inversely,  compare  the  thick  skin  of  the  man  of  toil,  accus- 
tomed to  handle  coarse  tools  and  lift  heavy  burdens,  and  m 
whom  the  sensitive  pleasures  are  removed  from  the  bodies 
they  touch  by  a  thick  layer  of  epithehal  callosities,  and  see  if, 
after  an  examination  of  his  intellectual  and  moral  sensibility, 
you  are  understood  when  you  endeavour  to  evoke  in  him 
some  sparks  of  those  delicacies  of  sentiment  that  so  clearly 
characterize  the  mental  condition  of  individuals  with  a  fine 
skm.  On  this  pomt  experience  has  long  ago  pronounced 
judgment,  and  we  all  know  that  we  must  speak  to  everyone  in 
the  language  he  can  comprehend,  and  that  to  endeavour  to 
awaken  in  the  mind  of  a  man  of  coarse  skin  a  notion  of  the 
delicacies  of  a  refined  sentiment  is  to  speak  to  a  deaf  man  of 
the  deliciousness  of  harmony,  and  to  a  blmd  man  of  the 
beauties  of  colours. 

To  the  facts  we  have  already  cited  respecting  the  pathogenic 
influence  exercised  by  certain  anaesthesias  upon  the  genealogy 
of  certam  forms  of  delirium,  we  should  add  as  a  complement 
the  fohowing  observations  reported  by  Dr.  Auzony,  which 
clearly  show  what  a  curious  influence  sensitive  impressions 
may  have  upon  psycho-intellectual  phenomena  in  general. 
The  case  was  that  of  a  young  man,  clever  and  rational,  who 
suddenly  became  undisciphned  and  rebellious  to  the  utmost 
extent,  and  gave  himself  up  to  the  worst  tendencies,  even_  to 
the  compromising  of  the  peace  and  honour  of  his  family. 
Examination  showed  that  he  was  completely  ancvsthctic. 
During  his  stay  in  the  asylum  he  successively  experienced 
several  intermittent  phases  of  anfesthesia,  of  which  the 
appearance  manifestly  coincided  with  the  return  of  Ins  worst 
instincts.  When  sensibility  reappeared  in  the  skm,  moral 
dispositions  contrary  to  the  preceding  were  observed  to  return 
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in  him,  together  with  a  very  clear  consciousness  of  his 
situation." 

Some  years  ago  I  met  with  a  case  in  which  a  young  lady, 
aged  about  twenty-three,  stated  that  she  was  totally  uncon- 
scious of  sensations  of  any  kmd.  In  all  her  life  she  had  never 
-experienced  pam,  "  had  never  had  a  headache."  Heat  or  cold, 
sunshine  or  fog,  were  all  the  same  to  her ;  nothing  seemed  to 
affect  either  her  health  or  her  spirits  ;  she  was  uniformly  calm, 
easy-going,  imperturbable.  She  was  married  about  a  year  after 
I  first  knew  her,  and  to  a  lady  friend  whom  she  had  known 
intimately  in.  their  days  of  school-girlhood,  and  who  met  her 
six  or  seven  years  afterwards,  she  said  that  her  peculiarity  had 
in  no  way  changed.  She  was  still  insensible  to  pain,  and 
during  her  three  pregnancies  had  suffered  nothmg,  even  the 
critical  periods  of  labour  having  been  passed  through  without 
any  physical  distress.  She  was  highly  educated,  musical,  and 
pleasant  in  society;  the  only  abnormality  that  her  friend 
detected  m  her  was  her  extreme  coldness  of  manner  in  her 
own  home  to  her  husband  and  children;  to  the  latter  especially 
she  was  harsh  and  unreasonably  exacting,  and  appearecl  totally 
devoid  of  the  faintest  rudiments  of  natural  affection. 

A  case  is  known  to  me  at  the  present  time  in  which  a  young 
man,  aged  twenty-one,  exhibits  entire  insensibility  to  the 
sensation  of  pain.  He  is  quite  willing  at  any  time  to  demon- 
strate this  to  his  friends  on  their  expressing  incredulity  on  the 
subject,  performing  for  their  entertamment  a  variety  of  un- 
natural feats,  such,  for  instance,  as  runnmg  a  darning  needle 
through  a  finger  or  thumb,  in  at  one  side  and  out  at  the  other, 
or  pinning  his  hands  to  a  table  by  means  of  four  stout  needles 
driven  through  the  thin  part  of  the  flesh  extending  between 
the  fmgers  and  the  fingers  and  thumb.  About  two  years  ago 
he  underwent  an  extremely  severe  operation  on  one  of  his  eyes, 
refusing  to  be  placed  under  chloroform,  and  taking  a  conscious 
interest  in  the  movements  of  the  surgeons  throughout  the 
whole  operation.  I  may  mention  that  a  very  strong  galvanic 
current  produces  but  little  impression  upon  him.  ^  He  is  a 
young  man  of  pecuHar  temperaments,  given  to  the  exhibition 
of  fits  of  violent  anger  and  passion  on  quite  inadequate  provo- 
cation, which  are  succeeded  by  great  sullenness  and  silence 
for  several  hours.  He  sometimes  shows  destructive  tendencies, 
and  will  wantonly  smash  and  spoil  articles  of  value,  although 
remonstrated  with  by  his  friends  on  the  subject  and  be^^ged 
to  desist. 

We  now,  I  hope,  know  something  about  the  skin  and 
epidermis  ;  the  latter  undoubtedly  forms  a  valuable  protective 
covering  to  the  body.  It  is  a  bad  conductor  of  heat,  and  thus 
acts  as  one  of  the  factors  regulating  the  radiation  of  heat. 
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It  resists  the  action  of  electricity,  and  the  sohd,  easil>' 
movable  cutis  affords  a  good  protection  against  external 
mechanical  mjm-ies ;  while  the  dry,  inpermeable,  horny 
epidermis,  devoid  of  nerves  and  blood  vessels,  affords  a  further 
sateguard  against  the  absorption  of  poisons,  and  at  the  same 
time  it  IS  capable  of  resisting,  to  a  certain  degree,  thermal  and 
chemical  actions. 

By  way  of  conclusion  I  should  like  to  say  a  word  or  two 
to  you  about  the  absorptive  power  of  the  skm  and  the  use  of 
apphcations  to  it,  either  during  or  after  massage. 

Some  deny  that  the  skin  has  any  power  to  absorb.  This  is 
a  mistake.  Mercury  is  readily  absorbed  and  taken  into  the 
system  through  this  medium.  You  know  some  skins  are  very 
course  and  naturally  greasy,  and  where  this  is  so  I  recommend 
the  part  to  be  well  washed  with  a  solution  of  eau  de  cologne 
and  ammonia.  I  maintain  that  no  form  of  unguent,  fat  or 
vaseline  should  be  used  durmg  the  massage  process,  with  two 
exceptions,  namely,  to  the  abdomen  and  to  the  joints.  After 
massage  it  is  well  in  many  cases  to  anoint  these  parts  with 
sonie  unctuous  material,  because  it  causes  the  heat  and  mcreased 
activity  to  be  mamtained. 


Lecture  V. 


MUSCLE  AND  NEEVE. 

Physiological  relationship  of  nerve  and  muscle — Disturbance  of  nerve 
function  leading  to  motor,  trophic,  sensory,  and  sense  derangements  in 
muscle — The  value  of  massage  in  central  nervous  affections,  muscular 
atrophy,  locomotor-ataxy,  paraplegic  ataxy,  polio-myelitis,  pseudo-hyper- 
trophic  paralysis ;  also  in  occupation  cramps  of  muscle,  rheumatic  and 
gouty  inflammation  of  nerves,  cervico-brachial  neuralgia,  lumbago,  sciatica,, 
multiple  neuritis,  alcoholic  and  diabetic  paralysis,  chorea,  etc. 

You  will  remember  in  my  former  lectures  I  told  you  that  all 
movements  in  the  body  were  the  result  of  muscular  action, 
excepting  ciliary  and  amseboid  movement :  That  the  especial 
property  of  muscle  was  its  jDOwer  to  contract  when 
acted  upon  by  certain  forms  of  energy  or  stimuli,  the 
natural  stimulus  being  sent  to  it  from  the  nervous 
centres,  the  nerve  bemg  the  rheophore  or  medium  of 
conduction :  That  the  mtegrity  of  voluntary  muscular 
movement  was  dependent  upon  the  integrity  of  the  nerve  cells 
m  the  khisesic  area  of  the  cortex  of  the  brain  on  the  opposite 
side  to  the  muscles  which  were  being  stimulated,  and  to  the 
integrity  of  the  nerves  as  conducting  agents,  rather  than  to  the 
mtegrity  of  the  muscles  themselves  :  That  the  nerve  cells  in  the 
motor  area  of  the  hemispheres  had  a  small  sensory  equivalent 
when  compared  to  then-  large  motor  equivalent :  That  the  axis 
cylinder  of  most  nerve  fibres  is  continuous  in  one  direction  with 
the  process  of  a  nerve  cell,  and  may  be  looked  upon  as  a  pro- 
longed process  of  the  cell  showing  its  stages  of  exaltation  and 
depression,  and  also  its  functional  and  nutritional  defects: 
That  muscular  sense  and  tactile  sensibility  were  likewise 
located  in  the  kinaesthetic  area  :  That  there  were  two  prime 
levels  for  the  liberation  of  energy,  the  one  volitional,  situated  in 
the  grey  matter  of  the  cortex,  the  other  automatic,  and 
situated  m  the  bulbo-spinal  axis  :  That  the  centres  of  the 
lower  level  had  an  existence  of  their  own,  but  that  these 
centres  were  subordinate  to  the  centres  of  the  higher  level  • 
ihat  muscular  tone  was  dependent  upon  the  vitaUty  of  the 
nervous  centre  and  its  connection  with  the  muscles :  That 
the  conducting  power  of  the  nerve  was  inversely  to  the 
resistance  that  the  stimulus  had  to  overcome  in  its  transit  t 
iiiat  pain,  spasm,  and  cramp  in  muscles  were  due  to  over 

^nppl  1-  If*  ^'"^'^^  ^^11'         ^ei'ective  resist- 

ance on  the  part  of  the  nerve  or  muscle  producing  undue  tension 

rnt.S'nr'r'  That  the  generation  and 

tiansit  of  a  stimulus  was  equivalent  to  the  work  which  it  had 
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to  perform:  That  the  stimuhis  travelled  iii  a  regular  and 
rhythmical  manner  :  That  a  nerve  fibre  enters  each  muscular 
fibre,  and  where  it  enters  it  forms  an  eminence,  the  "  motorial 
end  plate":  That  muscular  tissue  had  an  "independent 
excitability,"  which  was  inherent  in  certam  constituents  of  the 
sarcous  substance,  so  that  a  muscle  may  be  made  to  contract 
■directly  by  a  stimulus  acting  upon  itself,  as  well  as  indkectly 
by  an  impulse  sent  to  it  through  its  motor  nerve :  That  the 
■degree  of  contraction  of  a  muscle  depended  upon  the 
.strength  of  the  stimulus,  the  contractile  power  of  the 
muscle  after  a  time  becoming  exhausted,  even  though  the 
stimulus  continue  of  the  same  strength :  That  the  dii-ect 
as  well  as  indirect  stimulation  of  a  muscle  is  productive 
of  phenomena  with  which  we  ought  to  be  acquainted  in 
subjecting  a  muscle  to  the  galvanic  or  faradic  currents. 

I  referred  in  my  first  lecture  to  the  metabolism  of . 
muscle  and  to  the  oxidation  and  respiration  of  tissue, 
.and  if  I  remember  rightly  I  also  told  you  that  these 
■changes  were  always  increased  by  muscular  contraction.  Let 
me  now  show  you  the  effect  of  electric  stimulation  of  a 
muscle  and  of  its  nerve,  in  health  and  in  disease,  and  from 
what  I  have  just  told,  you  I  am  quite  sure  you  will  follow  my 
■experiments  with  some  amount  of  knowledge  and  interest. 

In  this  patient  I  have  a  case  of  atrophy  of  the  deltoid 
muscle.  If  you  compare  the  right  shoulder  with  the  left  you 
■cannot  fail  to  observe  a  very  marked  and  strikmg  difference. 
You  see  the  left  shoulder  is  rounded,  and  of  natm-al  contom-, 
and  if  you  place  your  hand  upon  it  you  will  feel  a  well 
developed  and  firm  deltoid ;  this  condition  is  absent  on  the 
right  side:  instead  of  rotundity  and  uniformity  we  have 
flatness  and  irregularity.  You  see  the  acromion  process  of  the 
scapula  projecting,  of  a  somewhat  square  outlme,  and  you  can 
push  your  fingers  weU  upon  its  under  sm'face;  the  muscle 
feels  like  a  flat  band.  I  now  tell  the  patient  to  raise  the  left 
.arm,  which  he  does  with  perfect  freedom ;  but  observe  how  vain 
and  ineffectual  are  his  eflbrts  to  raise  the  right  arm.  There  is 
.some  apparent  power,  hut  this  is  only  apparent,  for  the 
shoulder  and  scapula  are  raised  by  the  trapezius.  If  you  press 
firmly  upon  the  scapula  and  clavicle,  m  this  manner,  there  is 
evidently  no  power  whatever  to  abduct  the  arm.  If  you  feel  the 
.arm  you  will  find  considerable  wasting  of  the  biceps  and  triceps 
muscles,  but  this  is  in  a  measure  due  to  disuse,  rather  than 
from  the  primary  cause  which  has  brought  about  this  change  ui 
the  deltoid.  I  believe  the  change  to  be  of  central  origm,  anterior 
polio-myelitis  of  the  lower  cervical  portion  of  the  spinal  cord ;  it 
came  on  with  acute  symptoms— fever,  high  temperature,  great 
painj  and  some  delirium  ;  these  have  passed  away,  the  stonii 
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has  calmed  down,  and  we  are  going  to  investigate  the  wreck 
to  see  what  remains  of  timber,  spars,  and  rigging.  It  seems 
to  me  that  this  is  an  excellent  opportunity  to  demonstrate  to 
_you  the  effects  of  the  induced  and  continuous  electric  or 
galvanic  currents  upon  nerve  and  muscle,  in  a  healthy  and 
in  a  diseased  state. 

I  have  told  you  that  muscle  can  be  excited  by  stimuli 
independently  of  nerve ;  but  in  the  living  subject  where  we 
find  muscle  and  nerve  in  conjoint  union  and  in  a  healthy 
condition,  the  stimulus  applied  to  muscle  will  be  direct,  in  as 
far  as  the  muscle  is  concerned,  but  will  act  directly 
upon  the  nerve,  the  nerve  being  the  excitable  and  exciting 
agent.  If  the  continuity  of  the  nerve  fibres  be  destroyed  or 
deranged,  the  conduction  of  the  impulse  is  either  interrupted 
or  destroyed. 

There  is  an  important  practical  deduction  to  be  drawn  from 
this  fact.  Strong  stimulation  causes  fatigue  in  a  healthy 
nerve.  Too  strong  stimulation  of  a  fatigued  or  diseased 
nerve  may  utterly  and  ii'reparably  destroy  its  conducting 
power,  no  matter  whether  the  stimulus  be  mechanical  or 
electrical. 

An  electrical  current  acts  most  powerfully  upon  a  nerve  at 
the  moment  when  it  is  applied  and  at  the  moment  when  it  ceases. 

If  a  constant  current  be  applied  to  a  motor  nerve  the 
greatest  effect  is  produced  when  the  current  is  closed  (cIosukt 
shock)  and  when  it  is  opened  (opening  shock),  if  it  be  appHed 
as  a  stimulus  to  a  sensory  nerve  the  effect  is  most  marked  at 
the  moment  of  breaking  the  current. 

We  will,  if  you  please,  operate  upon  the  healthy  deltoid 
muscle,  first  with  the  faradic  current,  and  then  with  the 
continuous  current ;  note  the  reaction,  and  compare  it  with  the 
same  muscle  of  the  opposite  side. 

I  now  place  this  flat  electrode  (anode  from  the  faradic  bat- 
tery) upon  the  vertebra  between  the  shoulders,  and  this 
carbon-covered  electrode  (kathode)  upon  the  healthy  deltoid 
muscle;  you  see  the  arm  is  raised  by  the  stimulus  so  applied 
I  now  make  and  break  the  current  by  moving  the  hammei' 
with  my  finger;  you  will  observe  that  no  shock  is  feTt  on 
making  the  current,  but  only  on  breaking  it,  when  a  single 

acted  dnW.tl  \         ^  ^^'^  m^^scle  remain^  con- 

tiacted  dmmg  the  whole  time  of  the  flow.    I  now  nlace  the 

::^:™iitn:T   ^^^^^r^^  or  zdtz^^i 

muscle,  ana  i  get  no  shock,  no  muscular  contraction  Let  itir 
mcrease  the  s  rength  of  the  current.  I  now,  ySu  see"  c^et  some 
muscular  contraction,  though  it  is  very  slighir  o  little  n  ret 
that  I  might  say  taradic  excitability  in  this  muscle  is  lost  Now 
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let  US  see  what  will  be  the  effect  upon  each  muscle  by  the  appli- 
cation of  the  continuous  or  galvanic  current.  I  place  the 
galvanometer  in  circuit,  and  use  a  current  of  eight  milliamperes, 
which  I  apply  to  the  healthy  muscles  by  means  of  my  carbon 
electrode  as  before.  If  you  look  at  this  battery  you  see  I  have 
here  what  is  called  a  current  reverser,  and  by  this  means  I  can 
alter  the  polarity  of  the  current  without  removing  the  electrode. 
You  see  now  the  current  is  broken,  there  is  in  fact  disconnection 
between  the  battery  and  the  rheophores.  Please  follow  my 
movements  carefully,  and  note  the  effect  produced  upon  the 
muscle,  according  as  I  onake  the  negative  cm'rent  or  break  it ; 
the  first  is  called  kathodic  closure,  and  is  represented  by  the 
letters  KC  ;  the  second  is  called  kathodic  oj^ening,  and  is  repre- 
sented by  the  letters  KO.  Now  I  know  perfectly  well  that  this 
deltoid  muscle  will  contract,  for  whenever  I  make  the  circuit, 
which  I  now  do,  the  contraction  of  the  muscle  follows.  This 
is  called  kathodic  closure  contraction  (KCC).  I  now  break  this 
negative  current,  and  observe  the  muscle ;  there  is  a  sHght 
contraction,  but  it  is  very  slight  compared  to  the  make.  This 
contraction  is  known  as  the  kathodic  opening  contraction  (KOC). 
So  far,  then,  we  have  been  dealing  with  the  active  negative  or 
kathodic  current.  I  will  reverse  the  current  and  make  it  2>osi- 
tive  or  anodic  instead  of  negative  or  kathodic.  Now,  if  you 
please,  I  will  make  and  break  this  current  as  I  did  the  negative 
current.  Watch  the  muscle  whilst  I  make  sharply  the  anodic 
current ;  you  see  contraction  follows,  but  not  such  a  decided 
contraction  as  followed  the  kathodic  make,  but  far  greater  than 
the  kathodic  break.  This  is  called  the  anodic  make  or 
anodic  closure  contraction,  represented  by  the  letters  ACC. 
I  now  break  or  open  the  anodic  or  positive  current,  and  the 
muscular  contraction  so  produced  is  called  the  anodic  openmg 
contraction  (AOC). 

These  points  with  regard  to  muscular  contraction  upon 
making  or  breaking  the  positive  (anodic)  or  negative  (kathodic) 
currents  are  exceedingly  interesting,  and  they  admit  of  many 
modifications  which  I  cannot  enter  mto  now,  but  which  i  might 
say  are  due  to  the  strength  of  the  current  employed,  and  to  the 
power  and  nature  of  the  resistance  which  it  has  to  overcome 
(conduction  and  diffusion).  _  ^- 

As  a  rule  muscular  contraction  is  increased  every  tme  tlae 
strength  of  the  current  necessary  to  obtain  that  contraction  is 
increased.  For  instance,  kathode  closure  contraction  (KOL) 
will  be  strong  when  obtamed  with  the  strength  o  cm:rent 
necessary  to  excite  an  anodal  closure  contraction  AGO)  oi 
anodal  opening  contraction  (AOC),  and  very  strong  when  com- 
pa?ed  with  that  which  is  required  to  excite  a  kathodal  openmg 
contraction  (KOC). 
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I  must  now,  if  you  please,  draw  your  attention  to  the  un- 
healthy or  wasted  deltoid  muscle  (so  far  we  have  been  dealing 
only  with  the  healthy  muscle).  It  really  is  a  question  if  we 
have  any  healthy  muscular  or  nerve  fibre  here  to  deal  with, 
and  from  the  absence  of  marked  response  to  the  faradic 
current  at  different  points,  the  conclusion  is  that  the  nerve  has 
undergone  degeneration  similar  to  the  muscle  itself.  However, 
we  can  in  a  measure  solve  the  problem. 

Bear  in  mind  that  muscle  and  nerve  when  diseased  lose 
their  power  of  reactmg  to  electrical  stimuli  in  the  same  manner 
that  normal  tissues  do,  so  that  we  cannot  hope  to  get  the  same 
reaction  in  this  wasted  muscle,  or  even  an  approach  to  it,  that 
we  got  in  the  healthy  muscle  ;  anything  like  tonic  or  tetanic 
contraction  is  completely  out  of  the  question.  Let  me  tabulate 
the  reactions  of  the  healthy  deltoid  muscle  to  the  galvanic  cur- 
rent, so  as  to  make  the  matter  clear  to  you : 

1,  KCC;   2,   I    ^gg:  8,  KOC. 

Now,  if  you  please,  let  us  see  what  the  reaction  to  the 
galvanic  current  of  this  muscle  is.  Our  mode  of  operation 
shall  be  precisely  as  before,  but  instead  of  using  eight  milliam- 
pere  cm^rent  strength  we  will  use  fifteen,  because  I  feel  sure 
that  the  stage  of  u-ritabihty  has  passed. 

I  now  place  the  kathode  upon  the  muscle.  You  see  there  is 
no  immediate  response  upon  makmg  closure,  but  after  waiting 
some  ten  or  fifteen  seconds,  you  may  perceive  four  or  five 
rapid  feeble  contractions.  I  now  reverse  the  current,  from 
kathode  to  anode,  making  closure  as  before,  and  you  see  pretty 
well  the  same  result;  after  a  pause  there  are  four  or  five  feeble 
contractions,  and  the  contractions  to  the  breaking  currents, 
both  kathodic  and  anodic,  are  very  doubtful. 

Let  us  tabulate  them,  and  compare  the  table  with  the 
former  one : 

1   (KCC,     reaction     n  \f\r\  ^  -rrr^n 
'  1 ACC,  after  a  pause ;  ^'        '  ^'         scarcely  appreciable. 

Here  we  have,  then,  a  good  example  of  what  is  called  the  reaction 
of  degeneration.  Faradic  excitabihty  very  greatly  diminished 
and  galvanic  excitability  below  normal.  The  prognosis  is  not 
particularly  hopeful,  or  was  not  before  the  days  of  scientific 
massage ;  we  will  wait  for  a  week,  have  the  muscle  massaged 
wel  dai  y,  and  agam  test  the  reaction  to  both  currents.  I 
/  to  a  somewhat  similar  case  to  this 

and  to  others  which  have  come  under  my  treatment  durmg  the 

galvanism  ^^'""^  ^^""^  ^^^"^  massage  and 

endolTluf  r'^'      y^^^  ^^^^  massage  is 

endowed  with  wonderful  power,  not  only  in  arrestmg  muscular. 
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atrophic  and  nerve  degenerative  changes,  hut  it  possesses  an 
ahihty  unique  tvliich  no  other  agent  does  2)ossess,  in  restoring 
the  nutrition  and  regenerating  the  growth  of  nerve  and  mus- 
cular fibre  ;  and  when  I  tell  you  that  cases  of  progressive 
muscular  atrophy  which  have  been  given  up  as  hopeless  have 
been  cured  by  massage,  under  my  own  daily  observation,  I  am 
quite  sure  you  will  agree  with  me  that  it  should  receive  a  definite 
place  as  a  therapeutic  agent  of  the  utmost  value. 

I  should  like  to  say  a  few  words  to  you  relative  to  the  patho- 
logical changes  in  this  nerve  and  muscle  which  we  have  just 
been  testing  electrically,  and  I  do  so  with  the  more  mterest 
because  I  feel  certain  that  there  is  a  stage  in  these  degener- 
ative changes  of  nerve  and  muscle  which,  if  fully  recognised 
and  treated  by  massage,  would  completely  revolutionize  pre- 
vailing views  concerning  the  more  or  less  mcurabihty  of  these 
conditions. 

We  conclude  that  the  circumflex  nerve  supplymg  the  deltoid 
muscle,  which  springs  from  the  posterior  cord  of  the  brachial 
plexus,  that  is  from  the  sixth  and  seventh  cervical  roots,  has 
undergone  degeneration  in  consequence  of  its  nutrition  being 
impaired,  owmg  to  atrophic  change  in  the  motor  cell  or 
corpuscle  of  the  anterior  horn  of  the  gTey  matter  of  the 
spinal  cord,  from  which  it  takes  its  origin  and  receives  its 
motor  stimuH;  and  we  also  have  every  reason  to  beheve 
that  the  degeneration  and  wastmg  of  the  muscular  fibres  are 
due  to  defect  in  the  nutritional  or  trophic  nerve  fibres  which 
accompany  the  motor  fibres  of  the  nerve.    Thus  the  degenera- 
tion in  the  nerve  is  called  "  secondary."    The  inflammatory 
action  which  originated  in  the  grey  matter  of  the  spmal  cord 
may  be  rapidly  transmitted  throughout  the  whole  of  the  nerve 
to  its  intra-muscular  nerve  endings,  and  even  to  the  fibriUse  of 
the  muscle  ;  the  changes  which  occur  in  the  nerve  are  an  over- 
growth in  its  cellular  elements,  its  nuclei  and  protoplasm, 
whereby  the  nerve  becomes  segmented,  and  its  conducting 
power  either  partially  or  completely  destroyed.    It  ceases  to  be 
excitable,  either  totally  or  in  part;  in  fact  its  function  is  gone, 
and  it  does  not  respond,  as  we  have  seen,  to  thefaradic  current ; 
but  according  to  the  degree  of  loss  of  function  so  is  its  response 
to  the  continuous  galvanic  current.    When  the  nerve  fibres  are 
in  an  active  process  of  degeneration  the  nerve  is  m  a  state  ot 
irritative  over-sensibility,  and  it  responds  to  a  weaker  current 
even  than  it  does  in  health,  but  the  contractions  are  of  the 
most  clonic  kind  and  soon  cease  altogether.  Now,  if,  as  iliave 
told  vou,  the  trophic  or  nutritive  nerves  going  to  the  muscles 
folloW  the  course  and  are  in  association  with  the  motor  nerve 
fibres,  it  is  evident  that  degeneration  m  the  nerves  must  be 
followed  by  degeneration  and  change  m  the  nutrition  ot  the 


MUSCULAR  PARALYSIS. 


85 


muscles.  This  is  the  case.  The  first  change  is  functional 
atrophy,  the  second  is  molecular  atrophy.  The  fibres  become 
granular,  reduced  in  width,  and  lose  to  a  certam  extent  their 
striated  outline,  whilst  the  connective  tissue  is  so  increased  that 
a  condition  allied  to  cirrhosis  results.  I  am  anxious  just  merely 
to  touch  upon  this  subject  of  change  in  nerve  and  muscle  (de- 
generation) because  what  I  want  particularly  to  point  out  to  you 
is  this,  that  disintegration  of  a  nerve  and  muscle  may  go  on 
either  rapidly  or  slowly  to  a  considerable  extent,  and  yet  by 
massage,  cmd  I  maintain  hy  massage  alone,  regeneration  can 
be  effectually  established.  According  to  Eanvier  regenera- 
tion is  brought  about  by  the  growth  of  new  axis  cylmders  from 
the  central  end  of  the  nerve  which  become  finally  covered  with 
myelin.  If  the  nerve  cannot  be  restored  it  is  contrary  to  reason 
to  hope  that  the  muscle  can  be  repaired.  Our  first  knowledge 
of  recovery  of  the  nerve  will  be  some  mcrease  in  size  and  move- 
ment in  the  muscle,  then,  following  this,  we  shall  have  a  degree 
of  response  to  the  faradic  cm'rent  and  to  the  kathodal  closure 
of  the  continuous  current.  You  may  think  that  I  have,  perhaps, 
gone  beyond  my  bounds  in  brmging  this  subject  before  you,  but 
I  have  given  you  a  glance  at  one  form  of  muscular  atrophy  from 
organic  disease,  because  there  are  degenerative  and  regenerative 
changes  in  association  with  it  having  clinical  features  of  special 
interest ;  and  I  cannot  leave  the  subject  of  muscular  atrophy 
without  again  calling  attention  to  other  forms  which  concern 
us  more  particularly  from  the  massage  point  of,  view.  Of 
late  years  many  forms  of  paralysis  of  muscle  have  been  shown 
to  be  due  to  degenerative  and  mflammatory  changes  in 
the  nerves  and  in  their  peripheral  endings,  without  any 
corresponding  change  in  the  spinal  cord,  and  it  is  well  that 
these  should  receive  some  consideration  from  us,  because 
it  is  this  class  of  muscular  atrophy  which  of  all  others  is 
the  most  likely  to  be  cured  by  massage  manipulation,  and  even 
if  we  feel  sure  that  we  cannot  cure  these  conditions,  it  is  by  no 
means  certain  that  we  cannot  arrest  their  downward  course  by 
massage.  Therefore,  if  you  please,  I  will  take  these  forms  of 
paralysis  and  muscular  atrophy  in  the  following  order- 
Muscular  Atrophy,  chronic. 
Muscular  idiopathic. 

pseudo-hypertrophic  ('?) 
from  disease, 
from  over-use. 
from  joint  affections, 
from  multiple  neuritis. 


Muscular 
Paralysis  (  Muscular 
Muscular 
Muscular 
Muscular 


"Alcoholic,"  "lead,"  "diphtheritic,"  "  diabetic,"  and  "hysteri- 
cal paralysis. 
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My  remarks  concerning  these  various  conditions  must 
necessarily  be  very  brief,  and  I  would  rather  merely  name  them 
to  you  than  give  you,  as  I  am  compelled  to  do,  a  very  imperfect 
description  of  them,  did  they  not  present  signs  of  different  in- 
terpretation. In  all  kinds  of  muscular  atrophy,  no  matter 
whether  of  central,  j)eripheral  or  intrinsic  origin,  defect  of  nutri- 
tion is  frequently  a  primary  and  important  factor ;  and  although 
we  are  unable  to  treat  in  a  direct  manner  an  inflammatory 
change  in  a  nerve  centre,  yet,  seeing  that  the  periphery  of  a 
nerve  is  the  direct  continuation  of  that  centre,  we  are  fairly 
and  reasonably  permitted  to  arrive  at  the  conclusion  that  we 
can  indh-ectly  influence  that  centre,  with  regard  to  its  blood  and 
nutritional  supply,  through  its  periphery,  by  those  manipulation 
and  galvanic  processes  with  which  we  are  now  familiar.  Nine 
tenths  of  the  spinal  diseases  with  which  we  are  acquainted 
have  a  peripheral  origin.  A  blast  of  cold  air  over  a  given  area 
of  skin  will,  in  one  case,  mhibit  the  vaso-constrictors  and  pro- 
duce dilatation  of  vessels  as  in  erysipelas  ;  but,  in  another  case, 
the  impress  upon  the  skin  is  not  necessarily  potential,  it  travels 
along  the  nerve  to  its  centre,  and  produces  the  same  effect  in 
that  centre  which  it  otherwise  produced  m  the  skm.  This  is  a 
subject  of  great  mterest,  and  one  concerning  which  I  could  say 
a  great  deal,  but  I  must  without  further  remark  brmg  the 
muscular  paralysis  under  your  notice. 

First,  with  regard  to  ckronic  muscular  atrophy,  let  me  tell 
you  at  once  that  this  disease  when  fairly  estabhshed  has 
been  looked  upon  as  incurable ;  it  is  called  jnogressive 
because  its  onward  march,  though  slow,  leads  to  a  serious  and 
in  fact  fatal  issue.  You  may  as  well  massage  and  galvanize 
a  bone  deprived  of  its  periosteum  as  massage  and  galvanize  a 
patient  with  progressive  muscular  atrophy  after  the  disease  has 
arrived  at  a  certam  stage.  But  it  never  should  arrive  at  this 
stage ;  loss  of  function  and  of  power  to  perform  certain  definite 
movements  are  the  first  indications  which  we  have  of  this  fear- 
ful and  intractable  malady.  Massage  and  a  very  weak  continuous 
current  and  passive  automatic  exercise  at  this  period  will  check 
its  onward  progress  and  arrest  its  fatal  issue.  It  may  origmate  m 
the  bulbo-spinal  system,  in  the  pyramidal  tracts,  or  in  the  cord 
alone  at  any  level,  or  it  may  originate  in  the  lower  cells  of  the 
kinesthetic  area  of  the  cerebral  cortex,  the  fibres  from  which 
.take  a  definite  course  through  the  internal  capsule  to  the 
pyramidal  tract,  and  thence  to  the  antero-lateral  columns  of 
tiie  cord,  giving  rise  to  amyo-trophic  sclerosis.  This  latter 
form  of  muscular  atrophy  is  more  common  m  women,  the 
former  is  more  common  in  men.  Hysteria,  as  you  know,  is 
much  more  frequent  in  women  than  in  men,  and  I  wish  you  to 
remember  that  you  may  have  signs  simulating  lateral  sclerosis 
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in  hysteria  which  are  really  due  to  some  functional  derange- 
ment in  the  cells  of  the  lower  level  of  the  cortical  area  of  the 
brain. 

The  form  of  protopathic  muscular  atrophy  which  we  are 
now  considering  generally  commences  in  the  arms  or  in 
the  shoulder,  or  it  may  be  in  the  muscles  of  the  hand, 
particularly  in  the  muscles  of  the  eminence  of  the  thumb. 
(The  photograph  I  now  show  you  is  that  of  a  young  girl 
aged  fourteen,  a  hospital  patient.  You  can  see  almost 
complete  atrophy  of  the  muscles  of  the  ball  of  the  thumb  ;  she 
was  under  galvanic  treatment  at  several  hospitals,  and  galvanism 
alone  did  not  arrest  the  disease.  I  have  not  seen  her  for  some 
time,  but  when  she  left,  after  three  months'  treatment  by  mas- 
sage and  static  electricity,  a  very  marked  improvement  had 
taken  place,  so,  if  not  cured,  I  think  we  might  say  that  the  on- 
ward progress  of  the  disease  has  been  arrested  by  massage  when 
other  means  had  failed).  Depressions  are  soon  seen  between 
the  metacarpal  bones  on  the  back  of  the  hand,  and  then  the 
flexors  of  the  arm  become  involved,  the  flexors  usually  before 
the  extensors;  and  Imay  say  that  this  is  almost  peculiar  to  this 
form  of  paralysis,  for,  as  a  rule,  the  extensors  of  the  forearm  give 
way  before  the  flexors.  I  need  scarcely  tell  you  how  the 
various  muscles  follow  suit,  or  how  parts  become  distorted, 
f)wing  to  the  paralysis  of  certain  groups  of  muscles  over  other 
groups,  but  I  must  just  refer  you  to  the  sensory  symptoms  which 
are  insignificant  when  compared  to  the  motorial  derangements, 
though  these,  such  as  they  are,  often  give  the  patient  a  great 
sense  of  distress.  I  remember  a  man  some  years  ago  at  the 
Central  London  Sick  Asylum  with  almost  complete  atrophy  of 
tlie  muscles  of  the  upper  extremities  and  the  shoulders,  who 
complamed  sadly  of  aching,  wearisome,  rheumatic- sort  of  pains 
m  these  members  and  in  the  spine,  where  rubbings  always 
relieved  him  immensely.  I  regret  to  say  that  I  knew  nothing 
of  massage  in  those  days  as  I  know  it  now,  and  I  can  well  re^ 
member  going  round  the  wards  at  that  time  with  my  hypodermic 
solution  of  strychnine  and  my  galvanic  battery,  but,  alas  !  I  could 
neither  cure  nor  reHeve  these  unfortunate  sufferers.  Had  I  then 
known  how  to  practise  massage  with  and  without  galvanism  as 
i  do  now,  I  am  quite  sure,  and  I  speak  with  all  sincerity,  the 
case  would  have  been  very  different. 

I  am  _  not  going  to  take  up  your  time  with  any  remarks 
concerning  idiopathic  muscular  atrophy,  suffice  it  to  say 
tliat  It  IS  a_  rare  affection,  unassociated  with  disease  of  the 
spme,  that  it  frequently  begins  by  wasting  of  the  muscles 
ot  one  side  of  the  face,  never  of  the  ball  of  the  thumb 
liand  or  forearm.  The  flexors  of  the  arm  and  of  the  leg 
are  always  weakened  and  atrophied  before  the   extensors  • 
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whilst  the  gkitei  stand  out  with  remarkable  prominence,  firm 
and  hard.  I  have  a  gentleman  patient,  aged  twenty-live,  suffer- 
ing from  this  peculiar  affection  ;  he  has  consulted  the  leading 
members  of  the  medical  profession,  not  only  in  this  country,  but 
upon  the  continent;  hitherto  the  disease  has  been  steadily 
advancing,  but  he  has  promised  to  place  himself  under  my 
care  for  massage  treatment,  so  I  hope  we  shall  have  an  oppor- 
tunity of  testing  its  merits. 

The  next  form  of  muscular  paralysis  is  what  is  called 
pseuclo-hypertrophic.  It  is  congenital  in  its  origin  and  nature 
and  is  consequently  associated  with  childhood ;  I  have,  however, 
seen  several  cases  in  early  manhood.  It  rarely  affects  girls ;  I 
have  had  nine  cases  under  my  care,  all  boys.  The  condition 
when  once  seen  and  observed  can  never  be  mistaken  ;  if  you 
have  any  doubt  about  the  diagnosis,  lay  the  child  upon  his 
back  and  tell  him  to  rise.  The  calves  and  the  buttocks  are 
remarkably  hard  and  firm.  As  the  disease  advances  so  the 
muscles  atrojihy,  and  all  kinds  of  deformity  are  the  result.  Dr. 
Gowers,  in  his  work  on  the  spinal  cord  and  nerves,  has  given 
an  origmal,  complete  and  diagrammatic  account  of  this  affection 
to  which  I  must  refer  you.  Up  to  the  present  I  regret  that  I  have 
not  (smce  my  massage  experience)  had  any  of  these  cases  that 
I  could  put  well  under  treatment,  but  I  am  very  anxious  to 
have  some,  for  I  beheve  massage  manipulations  are  likely  to 
be  effective,  provided  they  are  adopted  early  enough  in  the 
course  of  the  disease. 

Let  me  now  call  your  attention  to  muscles  wasted  and  atonic 
from  disuse.  This  condition  is  one  of  atrophy,  but  it  differs 
very  materially  from  those  forms  of  atrophy  which  we  have 
just  merely  referred  to,  because  there  is  really  no  organic 
change  in  the  muscles  or  in  the  nerves  ;  still  the  muscles  are 
weak  and  almost  powerless  from  defective  nutrition,  and  in 
these  cases  massage  will  soon  restore  them  to  their  normal 
state.  Your  services  will  often  be  required  to  effect  this  object. 
After  a  fractured  limb  has  been  incarcerated  in  splints  or  plaster 
of  Paris  for  a  month  or  six  weeks  you  will  find  it  (in  some  people 
more  than  in  others)  wasted  and  withered.  Take  for  instance 
a  case  of  CoUe's  fracture  of  the  forearm,  where  it  has  been 
necessary  to  adjust  a  pistol  splint  with  some  exactness  and  care 
for  a  given  period  of  time  to  prevent  deformity  arising,  the 
joints  are  dry,  the  skin  is  shrivelled,  the  muscles  are  flabby, 
and  the  extremity  is  stiff,  the  circulation  has  been  impeded,  the 
digital  and  wrist  movements  are  almost  impossible,  and  when 
attempted  are  accompanied  with  great  pam.  The  surgeon  has 
done  his  work,  the  bone  is  united,  but  the  part  is  practically 
useless.  You  have  here  an  excellent  opportunity  of  restoruig 
the  limb  to  its  healthy  condition  in  as  many  days  as  it  would 
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otherwise  take  weeks  if  left  alone.  Again,  the  orthopaedic 
surgeon  will  often  require  your  services.  It  is  the  practice 
after  the  division  of  tendons  to  adjust  some  form  of  steel  ap- 
paratus to  keep  the  foot  in  position.  The  muscles  after  the 
tendons  are  divided  have  a  special  tendency  to  waste  more  than 
they  had  before  the  operation.  Now  massage  is  imperatively 
demanded  in  such  cases  as  these  ;  I  have  often  told  you  that  I 
should  give  these  patients  a  great  deal  more  massage  and  much 
less  steel.  There  is  such  a  condition  as  muscular  atrophy  from 
over-use,  but  this  is  not  common.  It  is  probably  caused  by 
strain  of  an  undue  kind  upon  the  nerve,  and  we  know  also  that 
some  athletes  who  are  men  of  pluck  rather  than  power,  good 
for  a  spurt  rather  than  for  distance,  are  not  unfrequently  the 
subjects  of  muscular  atrophy  and  general  paralysis  of  the 
insane.  Just  as  a  man  can  break  down  mentally  from 
mental  over-work  and  utterly  destroy  a  fine  intellect,  so  in  like 
manner  can  he  break  down  physically  from  over  physical  work 
with  resulting  physical  change  m  muscle  and  nerve. 

I  shall  speak  of  muscular  atrophy  in  association  with  joint 
affections  when  I  am  lecturmg  upon  joints.  (/See  Lecture  XI). 

I  have  an  opportunity  this  morning  to  show  you  three  forms 
of  muscular  paralysis  of  the  forearms,  each  presenting  different 
featm-es,  and  all  three  are  rapidly  improving  by  massage  and 
electricity.  We  will  compare  these  three  cases  and  consider 
the  different  signs  and  symptoms  which  each  form  presents  to 
us.  I  will  take  the  least  complex  first.  This  man,  aged  thirty- 
nine,  is  suffering  from  lead  palsy.  He  is  a  painter,  and  you  can 
see  the  lead  line  of  a  bluish  black  colour  along  the  alveolar 
margin  of  the  gums.  Only  the  right  hand  and  forearm  are 
absolutely  paralysed,  but  the  grasp  with  the  left  hand  is  quite 
as  feeble  as  with  the  right.  The  hand  drops  from  the  wrist, 
and  he  is  unable  to  extend  the  fingers.  There  is  no  defect  in 
sensation,  neither  is  there  any  pain.  Please  remember  these 
two  points,  for  I  wish  my  observations  to  be  accurate,  though 
they  must  of  necessity  be  very  brief. 

This  man,  aged  twenty-three,  who  had  well  marked  secondary 
symmetrical  atrophy  of  the  upper  extremities,  is  also  a  painter  ; 
but  if  you  look  at  the  gums  you  will  find  no  trace  of  lead,  and  I 
really  doubt  if  lead  had  anything  to  do  with  it.  About  four 
months  before  I  saw  him  he  began  to  suffer  from  muscular 
pams^of  the  forearms  and  shoulders,  what  he  called  "  rheumatic 
pams  ;  m  a  short  time  both  arms  became  weak,  and  he  was 
unable  to  raise  them  without  difficulty,  the  hands  then  became 
weak,  he  could  not  lift  a  weight  from  the  ground,  neither  could 
he  co-ordmate  the  movements  of  the  forefinger  and  thumb  to 
write  or  to  button  his  coat.  The  paralysis  increased  until  the 
arms  and  the  hands  were  almost  useless.    "When  I  saw  him  on 
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the  12th  October,  1887,  the  muscular  wasting  of  the  arms 
was  perfectly  symmetrical;  the  deltoids  were  flattened  and 
almost  powerless,  so  that  he  raised  the  arms  by  jerking  up  the 
shoulders ;  when  he  attempted  to  grasp  he  did  so  by  fixing  the 
shoulders  and  throwing  the  heel  of  his  hand  into  the  part ;  the 
fingers  were  scarcely  at  all  under  his  will ;  the  muscles  of  the 
balls  of  the  thumbs  were  greatly  atrophied  ;  when  told  to  extend 
the  hand  it  was  only  partially  raised  at  the  wrist ;  the  terminal 
phalanx  of  the  thumb  was  flexed,  the  proximal  phalanx  was 
drawn  outwards ;  the  forefinger  and  the  little  finger  were  par- 
tially extended,  but  the  two  middle  fingers  were  flexed  and 
powerless  (this  pseudo  claw-like  hand  is  characteristic) ;  the 
muscles  of  the  forearm  were  wasted  ;  he  had  been  galvanised 
by  the  family  medical  man,  but  the  arms  became  more  power- 
less. We  commenced  in  October  to  treat  the  muscles  by  mas- 
sage and  galvanism,  and  from  that  time  I  may  say  the  disease 
was  arrested.  At  the  present  time  he  is  all  but  cured.  The 
atrophied  muscles  are  now  well  developed,  in  fact  every  single 
and  combined  muscular  movement  is  almost  completely  under 
his  will,  and  he  is  following  the  occupation  of  a  clerk.  Who  can 
doubt  the  mfluence  of  massage  in  restoring  muscular  power 
after  such  an  instance  as  this  ?  It  is,  however,  only  one  of  a 
number  of  which  I  have  records. 

You  see  this  man  as  he  is  now  with  power  restored  him,  but 
had  you  seen  him  (which  I  wish  you  had)  when  I  first  did  so 
the  contrast  would  have  been  implanted  upon  your  memories 
for  life.  He  is  a 'sharp,  bright,  intellectual  fellow,  and  felt  duly 
and  thankfully  the  influence  which  the  treatment  was  having 
upon  him,  the  more  especially  as  he  had  been  told  that  there 
was  little  chance  of  his  recovery. 

It  was  very  interestmg  and  almost  amusing  to  seethe  delight 
with  which  he  hailed  the  advent  of  some  movement  which  mas- 
sage had  called  back  into  existence.  He  would  say  "Look,  sir, 
I  could  not  do  that  a  week  ago,  it  would  have  been  impossible!" 
The  movements  of  single  muscles  were  the  first  to  return,  the 
circumflex  nerves  (after  the  median)  gave  evidence  of  return  to 
normal  activity  by  the  restoration  of  the  deltoid  muscles,  then 
followed  the  flexors  of  the  wrist,  and  after  these  the  extensors. 
The  last  to  regain  their  normal  power  were  the  muscles  of  the 
thumb,  the  thenar  muscles  in  particular.  The  reaction  of  de- 
generation test  was  marked  so  far  as  all  the  nerves  of  the 
brachial  flexors  were  concerned,  but  particularly  the  nerves 
of  the  posterior  cord  (circumflex  and  musculo-spiral)  ;  the 
branches  of  this  nerve  were  the  first  involved  and  the  last  to 
get  well.  It  was  a  great  day  for  him  when  he  could  button  his 
waistcoat  and  hold  a  pen.  In  this  case,  as  in  the  other,  there 
was  no  loss  of  sensation  and  no  severe  pain. 
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I  now  show  you  another  case  (the  patient  is  a  female,  aged 
twenty-seven),  where  the  objective  signs  are  very  similar  to  the 
last,  but  the  subjective  symptoms  are  very  different  and  distinc- 
tive.   It  is  a  case  of  "  multiple  neuritis."    You  observe  in  the 
two  former  cases  there  was  no  defect  of  sensation  and  no  pain, 
the  motor  area  of  the  nerves  being  alone  involved.    Here  we 
have  an  inflammation  of  the  trunks  and  peripheral  ends  of 
the  spinal  nerves  involving  both  their  functions  of  sensation 
as  well  as  motion,  so  that  we  not  only  find  motion  interfered 
with  but  sensation  also.    This  woman,  about  six  months  ago, 
awoke  m  the  morning  with  numbness,  tingling,  and  burning 
pains  in  the  fingers  and  hands ;  these  were  soon  followed  by 
defective  power,  so  that  when  she  was  sweeping  the  floor  the 
brush  would,  as  she  called  it,  fly  out  of  her  hands ;  the  left 
hand  was  affected  a  week  or  so  before  the  right ;  toward  the 
after  part  of  the  day,  and  esj)ecially  when  the  hands  get  warm, 
she  has  fairly  good  use  in  them.    She  will  tell  you  that  she 
suffers  very  much  from  cramps,  with  burning  pains  in  the 
muscles  of  the  calves  of  the  legs  and  the  toes  ;  these  come  on 
particularly  at  night  and  in  the  early  morning.  Sometimes 
her  feet  feel  as  though  they  were  on  fire,  although  to  the 
touch  they  are  very  cold.    We  have  here,  then,  a  case  of 
symmetrical  multiple  neuritis,  and  the  chief  signs  are  defect 
of  power  in  the  arms  and  in  those  muscles  supplied  by  the 
musculo-spiral  nerve ;  defect  of  the  anterior  muscles  of  the 
legs,  only  slight  compared  to  the  defect  in  the  arms  ;  inability 
to  extend  the  wrist  and  the  fingers ;  some  wasting  of  thenar 
niuscles  and  extensor  muscles  of  the  forearms,  accompanied 
with  loss  of  sensation,  more  marked  upon  the  extensor  surfaces 
of  both  arms,  hands,  and  legs  and  feet ;  there  is  also  great 
pain  experienced  when  too  great  pressure  is  made  along  the 
course  of  the  nerves,  as  well  as  subjective  pains  to  which  I  have 
referred  ;  and  if  you  look  at  the  face  you  will  observe  that  the 
mouth  is  slightly  elongated,  giving  the  countenance  a  smilmg 
aspect.    I  have  no  doubt  that  both  facial  nerves  are  symmetri- 
cally affected  here,  though  this,  by  the  way,  is  not  common. 
She  has  now  been  under  massage  and  electric  treatment  for 
more  than  two  months,  the  painful  sensations  and  cramps 
have  disappeared,  the  nerves  when  pressed  upon  are  scarcely 
at  all  tender,  and  muscular  movement  has  decidedly  improved, 
iherelore,  let  me  advise  you  once  more  of  the  fact,  that  for 
multip  e  neuritis  you  have  an  excellent  remedy  in  massage 
and  galvanism.  ^ 

I  had  an  exceedingly  interesting  case,  which  upon 
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than  one  occasion  rapidly  yielded  to  treatment  by  massage 
and  galvanism.  I  find  that  I  have  headed  it  in  my  note- 
l)ook.  Diabetes,  Neuritis  of  Arms,  Dystrophy  of  Muscle  and 
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Skin,  Neuralgia.  The  subject  was  an  elderly  lady,  sixty-four 
years  of  age,  with  pronounced  diabetes  and  fondness  for 
alcoholic  drinks,  who  consulted  me  for  this  and  for  want  of  power, 
and  general  weakness  in  the  arms.  She  remarked,  /  have  no 
thirst  tvhen  at  rest,  hut  the  slightest  movement  brings  on  a  feeling 
of  exhaustion  and  intense  thirst.  At  times  she  would  have 
feverish  attacks  and  become  utterly  prostrate  with  all  her 
diabetic  symptoms  more  pronounced.  All  the  nerves  of  the 
arms  and  forearms — the  musculo-spiral  more  particularly — to 
their  periphery  would  become  exceedingly  tender  upon  pressure, 
accompanied  with  shootmg  pams  ;  and  in  the  course  of  a  fort- 
night the  palms  of  the  hands  would  peel  like  a  person 
recovering  from  scarlet  fever,  the  dorsal  surfaces  of  the 
hands  become  brown,  and  finally  the  skm  would  have  the 
appearance  of  white  parchment.  As  the  feverish  attack 
passed  off  m  the  course  of  a  few  weeks,  nutrition  reasserted 
itself,  and  the  skin  resumed  its  natm'al  aspect. 

There  was  marked  tenderness  along  the  course  of  the  spine, 
and  subjective  symptoms  too  numerous  to  mention.  Massage 
not  only  restored  power  to  her  muscles,  but  promoted  nutrition 
generally,  and  decreased  the  amount  of  sugar  in  the  m-ine. 

I  have  now  to  call  your  attention  to  a  form  of  paralysis 
where  massage  and  galvanism  is  pre-eminently  the  essential 
mode  of  treatment.  I  shall  deal  with  hysteria  in  a  future 
lecture,  so  that  at  the  present  time  I  refer  only  to  those 
functional  and  mhibitory  processes  of  the  nervous  centres 
resultmg  in  defective  will  power  over  voluntary  muscular  action 
and  voluntary  control. 

This  is  an  extremely  wide,  mteresting,  and  important  sub- 
ject, and  one,  by  the  way,  which  is  ill  understood  by  many. 
It  is  unfortunately  too  true  that  many  cases  of  hysterical 
sensory  and  motor  derangements  in  the  muscular  system  have 
been  looked  upon  as  due  to  organic  disease,  and  what  is  still 
more  serious,  organic  changes  have  been  considered  as  due  to 
hysteria ;  and  this  is  m  a  measure  excusable,  because  organic 
changes  in  the  nervous  system  may  be  masked  by  hysterical 
manifestations.  I  have  even  seen  cases  of  right  hemiplegia  m 
men,  with  complete  aphasia,  where  emotion  was  most  profound, 
and  directly  they  were  spoken  to  they  would  laugh  or  cry  much 
as  a  highly  hysterical  woman  would  do.  Therefore  we  have 
to  guard  against  what  may  be  an  error  of  diagnosis ;  for  m 
the  one  case  our  massage  and  electric  treatment  is  curative, 
in  the  other  case  it  is  absolutely  useless.  I  must,  however, 
deal  briefly  with  this  subject,  for  to  treat  it  exhaustively 
would  take  me  completely  away  from  the  true  object  of  my 
remarks.  A  common  form  of  hysterical  paralysis  is  that 
which  often  occurs  in  young  women,  "Hysterical  loss  ot 
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plionation."  They  can  only  speak  in  a  whisper,  although  it 
may  be  they  can  sing  well.  *  They  try  very  hard  to  speak,  but 
the  effort  of  will  meets  with  no  response.  Faradization  to 
the  palate  and  vocal  cords  and  massage  (laryngeal  gymnas- 
tics) is  an  infallible  cure. 

Hysterical  or  functional  paralysis  of  the  Hmbs  may  take 
the  form  of  hemiplegia  and  paraplegia,  the  latter  is  much  the 
more  frequent.  I  need  scarcely  say  that  this  affection  is  much 
more  common  in  women  than  iii  men.  That  men  suffer  from 
hysterical  paralysis  is  an  undisputed  fact.  Hysterical  hemi- 
plegia is  usually  of  the  left  side,  and  frequently  in  hysterical 
paraplegia  it  is  more  pronounced  in  the  left  leg  than  it  is  in 
the  right.  The  onset  of  loss  of  power  is  generally  sudden, 
usually  from  shock,  which  disturbs  function  and  arrests 
nutrition,  contractions  and  tremors  are  common,  ataxy  is  often 
associated,  the  reflexes  are  normal  or  slightly  exaggerated, 
usually  the  latter,  and  there  may  be  retention  of  the  urine. 
Electric  irritability  is  normal.  Gowers  says,  "  So  constantly 
is  this  true,  that  the  nature  of  the  rare  cases  in  which  a 
marked  change  in  electric  irritability  has  been  found  is  open 
to  grave  doubt.  As  a  rule  there  is  no  clonus.  This  is 
characteristic  of  hysteria.  When  there  is  a  true  characteristic 
clonus  it  is  probable  that  there  is  a  considerable  alteration 
in  the  nutrition  of  the  motor  elements,  although  this  may 
have  arisen  from  a  primary  functional  disturbance."  Spasms, 
tremblings,  and  tremors,  tonic  and  clonic,  are  common  to 
liysterical  paralysis. 

M.  Charcot,  who  has  had  unrivalled  opportunities  for  study- 
ing these  nervous  states,  applies  the  term  "  contracture  "  to 
that  condition  in  which  the  muscles  become  rigid  in  tonic 
spasm,  fixing  a  limb  or  limbs  in  a  certain  posture  for  a  few 
minutes  or  for  a  much  longer  time.  The  contracture  may, 
without  leaving  any  trace  of  its  existence,  disappear  in  a 
few  days,  a  few  weeks,  or  even  a  year  or  more  after  its  appear- 
ance. 

M.  Charcot  remarks  (1,)  "  That  in  hysterical  hemiplegia 
there  is  an  absence  of  facial  paralysis  and  of  deviation  of  the 
tongue  when  that  organ  is  protruded. 

(2,)  The  existence  of  an  analgesia  and  of  an  ansesthesia, 
which  may  be  termed  absolute,  extending  over  the  entire 
paralyzed  half  of  the  body,  and  consequently  occupying  the 
face,  trunk,  etc.  This  alteration  of  sensibility  involves  not 
only  the  skin,  but  also  the  muscles  and  perhaps  the  bone— it 
stops  exactly  at  the  median  line. 

This  kind  of  generaHzed  anaBsthesia,  occupying  a  complete 
lialf  of  the  body— head,  trunk,  and  members,  this  quasi- 
geometrical  limitation  of  the  anfesthetic  portion  by  a  vertical 
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plane,  dividing  the  body  into  two  equal  parts,  are  as  it  were 
the  peculiar  property  of  hysteria." 

Hysterical  paraplegia,  with  contracture  (Fig.  21)  and 
deformity  of  the  feet,  resembling  that  of 
tahpes  equino-varus,  claims  passing  notice. 
The  contracture  often  succeeds  an  hysterical 
fit ;  it  persists  during  ordinary  sleep,  and 
is  only  relaxed  by  the  deepest  chloroform 
narcosis.  When  contracture  takes  place  m 
the  upper  limbs  the  arm  is  fixed  m  flexion. 
When  it  occurs  in  the  lower  [limbs  the  legs 
are  extended  {Fig.  32).  Sometimes  exten- 
sion is  so  marked  that  the  dorsum  of  the 
foot  is  m  a  line  with  the  front  of  the  leg, 
the  flexor  spasm  of  the  foot  which  occasion- 
ally accompanies  organic  disease  is  rarely 
met  with  in  hysteria.  Charcot  relates 
several  cases  in  which  severe  rigidity  of 
very  long  duration  was  removed  by  strong 
emotion,  and  Gowers  says  that  sometimes 
the  effect  of  faradization  is  instantaneous. 
"  One  patient  was  thus  cured  in  a  moment, 
but  months  later  relapsed,  and  then  all 
treatment  failed  until  she  fell  into  the  hands 
of  a  '  mkacle  worker,'  at  whose  touch  the  spasm  vanished 
amidst  the  plaudits  of  a  pubhc  audience." 

Dr.  Lay  cock,  in  his  treatise  "  On  the  Nervous  Diseases  of 
Women,"  remarks  that  a  woman  may  have  been  bedridden 
for  several  months  and  quite  unable  to  use  her  lower  extremi- 
ties, the  physician  may  have  given  up  all  hope  of  being  of  any 
assistance  to  her,  when  suddenly  under  the  influence  of  some 
potent  moral  cause  she  will  be  seen  to  rise  from  her  bed,  "  no 
longer  the  victim  of  nerves,  but  the  vanquisher,"  as  Thomas 
Carlyle  says,  and  walk  about  as  well  as  if  she  had  never  been 
stricken  with  paraplegia.  This  is  one  of  the  terminations  of 
hysterical  paraplegia  which  the  physician  should  never  lose 
sight  of,  and  which  well  shows  what  risk  he  runs  in  pronounc- 
ing a  case  of  this  kind  to  be  incurable. 

Tremor,  clonic  spasms  of  the  lower  limbs,  with  or  without 
contracture,  are  frequent,  and  resemble  the  tremor  accom- 
panying disseminated  sclerosis. 

I  need  scarcely  say  that  all  forms  of  hysterical  paralysis 
to  which  I  have  merely  called  your  attention  are  particularly 
adapted  to  massage  treatment ;  but  this  is  a  large  and  almost 
inexhaustible  subject,  so  I  must  pass  on  now,  if  you  please, 
to  the  consideration  of  neuralgias.  And  here  agam  I  must 
repeat  that  in  these  troublesome  affections,  massage,  either 


Fig.  21.  Hysterical 
contracture  of  inferior 
extremities. 
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with  or  without  galvanism,  is  pre- eminently  useful.  I  have 
spoken  to  you  of  neuralgias  of  the  fifth  and  cervical  nerves, 
so  that  now  I  shall  confine  your  attention  to  some  other  forms 
of  neuralgia  which  are  extremely  common,  and  which,  by  the 
way,  are  frequently  very  persistent  and  unyielding  to  drugs. 

Neuralgia,  as  the  name  indicates,  is  a  painful  affection  of  a 
nerve.  It  may  arise  from  a  gradual  alteration  in  the  molecular 
nutrition  of  the  axis  cylinder,  changmg  its  excitability  and 
conductivity.  This  is  perhaps  the  most  common  cause,  for 
nem'algia,  as  Eomberg  tritely  expresses  it,  is  the  "prayer 
of  the  nerve  for  healthy  blood,"  and  the  fact  that  neuralgic 
pains  have  a  strange  and  constantly  recurring  periodicity  is 
substantial  evidence  in  favour  of  this  statement. 

Neuralgia  may  be  due  to  a  chronic  inflammation  (sub-acute) 
in  the  outer  sheath  of  the  nerve  (perineuritis) ,  in  the  connective 
tissue  between  the  bundles  (interstitial  neuritis),  or  in  the 
nerve  fibres  themselves  (parenchymatous  neuritis).  Sub-acute 
inflammation  is  equivalent  to  vaso-motor  disturbance,  both 
conditions  may  lead  to  leucocytal  infiltration  of  the  textures, 
malnutrition,  atrophy  and  degeneration;  and  although  a 
nerve  possesses  the  property  of  regeneration  and  repair  in  a 
marked  degree,  still  its  functional  integrity  for  the  exercise  of 
prolonged  strain  after  inflammatory  change,  is  rarely,  if  ever 
restored  to  its  normal  primitive  standard.  We  can  scarcely 
believe  that  a  nerve  is  diseased  without  the  centre  from  which 
it  arises  being  likewise  involved. 

Neuralgias  are  sometimes  due  to  mjury  (traumatic),  or  from 
pressure,  as  they  pass  through  bony  foramma,  or  to  morbid 
growths  in  their  neighbourhood.  It  is  unquestionable  that 
neuralgias  are  associated  with  a  "neurotic  diathesis,"  and  that 
they  frequently  origmate  from  some  cause  which  lowers  the 
vitality  the  metabolic  processes  and  the  normal  blood  status, 
i  would  put  these  causes  before  you  as  extrinsic  and  intrmsic  ; 
extrinsic  m  the  form  of  malaria,  exposure  to  cold,  lead  poison- 
ing, prolonged  fatigue,  excessive  anxiety,  worry,  mental  strain, 
sewer  gases,  vitiated  air,  and  sudden  atmospheric  changes : 
int7-tnsic  such  as  acid  dyspepsia,  diabetes,  glycosuria,  gout, 
rheumatism,  and  hereditary  predisposition.  Women  are  much 
more  liable  to  neuralgias  than  men.  But  please  remember, 
that  just  as  there  are  types  of  individualities  so  there  are  types 
ot  neuralgias  affecting  certain  centres  of  evolute  nerve  levels, 

aTJ     '^Jr'^'''^  ^Pi^^l  centre  and  nerve 

ginglion.  To_  speak  of  neuralgias  in  reference  to  temperament 
is  merely  begging  the  question  which  it  is  impossible  for  me  to 
discuss  now ;  when  I  talk  to  you  about  pain,  I  hope  to  make 

t^e  S  Tl-  ^  ^^^^  make  Vou  acquainted  with 

the  diffusion,  the  conduction,  and  the  radiation  of  these  neu- 
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ralgic  pains ;  and  in  massaging  you  will  have  to  remember  the 
rough  anatomy  and  distribution  of  the  ordmary  nerves  which 
are  most  commonly  affected,  I  mean  the  fifth  and  cervical 
nerves,  the  brachial  plexus  and  its  branches,  the  intercostal, 
the  lumbo-sacral,  the  sciatic  and  its  branches,   and  the 
anterior  crural.    Of  course,  I  need  not  remind  you  that  the 
spinal  cord  is  the  source  of  these  nerves,  but  I  must  ask 
you  to  remember  this,  that  a  localized  neuralgia  specially 
demands  spinal  as  well  as  general  localized  massage.    I  am 
quite  sure,  after  what  I  have  told  you  of  the  anatomy  and 
ganglionic  distribution  of  the  nervous  system,  you  will  compre- 
hend how  easy  it  is  for  us  to  have  sympathetic  or  referred 
neuralgias.    I  explained  this  to  you  when  dealing  wdth  the  fifth 
nerve.    There  is  no  organ  in  the  body  which  may  not  be  the 
seat  of  a  neuralgia  in  itself,  or  of  experienced  pain  by  sympathy. 
As  instances  I  might  quote  cardiac,  gastric,  hepatic,  ovarian, 
uterine,  cystic  and  many  other  visceral  neuralgias.    You  might 
know  that  in  incipient  hip-joint  disease  the  pain  is  referred  to 
the  inner  part  of  the  knee.    Gastric  neuralgia  might  be  referred 
to  the  head  or  to  the  heel ;  so  that  by  massaging  the  periphery 
of  a  nerve  you  are  influencing,  not  only  the  nerve  itself,  but 
also  nerves  which  are  in  association  with  it  by  ganglionic 
connections,  as  well  as  stimulating  cerebral  and  spinal  reflex 
centres.    If  a  reflex  act  be  called  into  existence  by  some  sensory 
impression,  the  efferent  nerve  conducts  the  energy  which 
results  from  the  sensory  stimulus,  but  when  the  energy  so 
generated  meets  with  undue  resistance  in  the  centripetal  nerve, 
the  centre  becomes  surcharged  and  over-excited,  and  undue 
tension  in  the  centre  from  confined  energy  is  the  result,  which 
reacts  upon  the  sensory  fibres  and  gives  rise  to  pain,  so  that 
the  nerve  centre  is  in  fact  the  seat  of  the  pain  which  may  be 
experienced  along  the  course  of  the  nerve  and  its  periphery,  or 
on  either  singly.    A  neuralgic  condition  of  a  nerve  may  give 
rise  upon  pressure  on  some  part  of  its  coui'se  to  painful  spots, 
and  by  these  pamful  spots  we  can  trace  the  nerve  to  its  origm 
in  the  spinal  cord,  and  tenderness  of  the  vertebral  spme 
corresponding  to  the  origin  of  the  painful  nerve  can  frequently 
be  elicited.    I  must  without  further  remarks  at  once  direct 
your  attention  to  the  special  neuralgias  which  we  must  consider 
in  this  lecture,  and  the  special  kinds  of  massage  necessary  tor 

Cervico'-hrachial  Neuralgia  corresponds  to  the  distribution  of 
the  brachial  plexus  of  nerves  which  aiise  frorn  the  cemco-dorsal 
portion  of  the  spinal  cord.  The  parts  usually  affected  are  the 
shoulder,  the  arm,  the  forearm,  and  the  region  bordering 
the  spinous  processes  of  the  four  lower  cervical  and  two  upper 
dorsal  vertebrae.    When  painful  spots  exist  they  are  usually 
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found  on  the  shoulder  and  supra- scapular  fossa  and  the  lower 
angle  of  the  scapula,  also  in  the  axilla,  the  flexure  of  the  elbow 
and  inner  condyle,  and  at  the  points  of  exit  of  the  branches  of  the 
musculo-cutaneous  nerve  and  of  the  ulnar  nerve,  along  the  course 
of  the  radial  nerve,  as  well  as  at  the  wrist  joint.  A  common  focus 
for  pain  is  four  or  five  inches  above  the  outer  condyle,  over  the 
musculo-spiral  nerve.  It  may  radiate  to  the  chest  and  pectoral 
muscles,  and  simulate  angina  pectoris.  This  is  one  of  the  most 
common  forms  of  neuralgia ;  it  is  j)aroxysmal,  and  interferes 
with  the  movement  of  the  arm,  because  any  extension  or  back- 
ward movement  starts  the  pain.  It  may  exist  with  rheumatism 
of  the  shoulder  joint,  but  not  unfrequently  this  joint  becomes 
stiifened  more  from  disuse  than  from  any  other  cause,  and  if 
such  be  the  case,  all  adhesions  in  the  joint  must  be  broken 
down  before  massage  is  commenced ;  therefore,  if  you  please, 
see  that  the  movements  of  the  shoulder  are  free, — rotation, 
abduction,  adduction,  elevation  and  backward  movement. 

Having  made  yourself  sure  that  the  shoulder-joint  is  free^ 
you  massage  the  extremity  in  the  ordinary  way,  by  effleurage 
and  petrissage  manipulations,  and  passive  movement  of  every 
joint ;  you  then  pick  out  the  seats  of  pain,  and  you  petrissage 
them  carefully,  increasing  your  pressure  until  the  pain  is  gone ; 
this  process  to  the  patient  may  be  productive  of  some  discom- 
fort. You  will  find  a  mixture  of  equal  parts  of  chloroform  and 
castor  oil  an  exceedingly  good  lubricant ;  it  has  the  effect  of 
deadening  the  acuteness  of  peripheral  pain,  and  it  will  also 
allow  you  to  make  your  movements  with  greater  freedom.  In 
this,  as  in  all  other  forms  of  neuralgia,  do  not  be  rough  or  cruel 
to  your  patient  by  forcible  efforts,  for  I  do  not  believe  that  you 
gam  anything  by  it.  It  is  of  course  impossible  to  avoid  giving 
your  patient  some  pain,  but  mitigate  it  as  much  as  you  can. 
If  the  arm  is  so  painful  that  the  necessary  manipulations 
cannot  be  borne,  my  practice  is  to  inject  a  half-grain  of  morphia 
into  the  deltoid  muscle  before  operating,  and  in  the  course  of 
half  an  hour  movements  can  be  effected  which  could  not 
previously  be  tolerated.  In  all  neuralgias  it  is  best,  as  far  as 
you  can  do  so,  to  put  every  muscle  into  a  state  of  absolute 
contraction  and  extension.  For  the  first  three  or  four  days  do 
''2  .  ^  ^"^y  voluntary  movement  of  the 

affected  imb,  but  as  the  arm  becomes  less  painful,  graduate 
vohtional  movement  day  by  day  of  all  muscles  until  the  normal 
ac  ion  is  restored  Then  strengthen  the  limb  by  labile  faradi- 
zation (very  weak).  Never  use  the  faradic  current  until  the 
pam  18  decidedly  dimmishing;  but  you  may  from  the  first  use 
the  galvanic  continuous  stabile  current,  placing  the  kathode 
upon  the  inner  side  of  the  arm,  and  letting  the  patient  hold  the 
anode  m  the  hand  of  the  same  side.    ThI  current  must  not  be 
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strong  (live  to  seven  milliampere),  neither  must  it  l)e  inter- 
rupted. 

Neuralgias  of  the  trunk  of  the  body  are  specially  referable  to 
the  dorso-intercostal  and  to  the  lumbo-abdominal  nerves. 
I  must  draw  your  particular  notice  to  intercostal  neuralgia,  and 
especially  to  that  form  which  frequently  affects  elderly  people, 
it  is  sometimes  associated  with  shingles  and  sometimes  with 
glycosuria.  During  the  past  twelve  months  I  have  seen  seven 
cases  of  this  form  of  neuralgia  where  nothing  but  twenty  gram 
doses  of  antipyrin  with  three  grains  of  quinine  relieved  the 
pain,  and  then  only  for  a  very  short  time. 

In  one  particular  case  where  other  drugs  had  been  ad- 
mmistered  by  one  of  our  most  skilful  physicians,  all  failed  to 
give  any  but  the  most  temporary  relief.  In  the  case  referred 
to  the  old  lady  would  at  times  become  distracted  with  the  ap- 
parent agony  of  the  pain,  which  came  on  with  great  severity  in 
the  evening.  You  must  draw  the  distinction  between  mtercostal 
neuralgia  and  pleurodynia ;  the  latter  is  locahzed,  and  does  not, 
like  the  former,  take  the  course  or  exit  of  the  intercostal  nerves. 
Intercostal  neuralgia  is  not  often  bilateral,  it  is  usually  confined 
to  one  side,  and  to  those  nerves  running  along  the  intercostal 
spaces  from  the  second  to  the  tenth.  If  pressure  be  made  over 
the  spinous  processes  of  the  vertebrae  corresponding  to  these 
nerves,  great  pain  is  frequently  experienced :  the  pain  is  generally 
very  acute,  burning,  scalding,  stabbing,  are  terms  frequently 
apphed  to  it ;  the  patient's  rest  is  disturbed  night  after  night, 
so  that  every  function  is  deranged  by  the  contmuous  admmistra- 
tion  of  narcotics  and  sedatives. 

I  know  of  but  one  remedy  for  this  form  of  neuralgia,  and  that 
is  massage  and  the  continuous  galvanic  current ;  but  both 
require  special  application,  local  and  spinal ;  I  have  seen  bpth 
fail  because  they  were  improperly  and  injudiciously  applied. 
Then,  if  you  please,  do  not  faradize ;  if  you  do  the  effect  will  be 
unsatisfactory  :  I  speak  from  experience.  The  first  thiiig  to  be 
done  is  to  locahze  the  nerves  which  are  the  seats  of  pam,  from 
the  vertebral  spine  to  the  periphery.  Galvanize  first  and 
massage  after,  in  the  followmg  manner.  Get  two  flexible  flat 
electrodes,  the  one  narrow  and  about  four  inches  m  length,  the 
other  about  six  inches  by  three  ;  let  them  be  well  moistened 
with  hot  water  and  a  very  small  quantity  of  dilute  acetic  acid  : 
make  the  former  the  kathode,  and  the  latter  the  anode ;  the 
positive  electrode  must  be  placed  upon  the  ribs  and  the  negative 
electrode  to  the  mid-dorsal  region  of  the  spine ;  bind  them  to 
the  body  by  means  of  a  soft  flannel  bandage.  Now  make  your 
connections,  havmg  the  galvanometer  in  circuit,  and  never  use 
more  than  two  milliampere  current  strength.  This  must  be 
kept  up  for  half  an  hour  ;  alternate  current  and  continue  lor 
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another  lialf  hour,  then  remove  the  electrodes,  wipe  the  parts 
dry,  and  massage  between  the  ribs  from  the  vertebra  towards 
the  sternum ;  each  intercostal  space  must  receive  the  most 
careful  attention ;  every  particle  of  skin  should  be  picked  up 
and  petrissaged  with  extreme  care  between  the  tips  of  the  finger 
and  thumb,  and  then  the  intercostal  spaces  should  be  pressed 
very  patiently  and  firmly ;  and,  lastly,  rub  briskly  into  the  parts 
the  mixture  of  castor  oil  and  chloroform.  This  treatment 
must  [be  continued  daily  until  the  pain  has  ceased.  It  is 
usually  mitigated  after  the  first  operation. 
Lum  bo-ahdominal  neuralgia  is  of  course  usually  found  in  the  lum- 
bar region ;  sometimes  it  extends  around  the  abdomen.  It  varies 
from  lumbago  and  the  backache  of  women  by  its  foci  of  pain 
and  tender  pomts  which  are  situated  by  the  vertebrae  at  the 
back  along  the  iliac  crest  and  at  the  lower  border  of  the  rectus 
muscle.  The  usual  treatment  for  these  forms  of  back  pain  is 
the  same  in  all  three  cases.  The  continuous  current,  of  about  five 
miUiampere  strength,  should  be  appHed  to  the  loins  by  means 
of  a  large  sponge  electrode  (kathode),  such  as  I  now  show  you, 
whilst  the  anode  is  appHed  to  the  hypogastric  region.  Let  the 
current  be  maintained  for  half  an  hour,  then  reverse  the  current 
and  continue  it  for  ten  minutes  ;  after  this  petrissage  and  tapote 
the  muscles  thoroughly.  This  form  of  neuralgia  might  be  "re- 
ferred," its  cause  bemg  some  abdomuial  growth  or  reflex  of  the 
uterus. 

Sciatica  and  Crural  Neuralgia— These  two  neuralgias  of  the 
buttock,  thigh,  and  leg  are  of  great  mterest  to  us  from  the 
massage  pomt  of  view.  Let  us  take  sciatica  first.  The  sciatic 
nerve  IS  as  you  know  the  largest  nervous  cord  in  the  body,  and 
supplies  nearly  the  whole  of  the  integument  of  the  leg,  the 
muscles  of  the  back  of  the  thigh,  and  those  of  the  leg  and  foot, 
it  also  supphes  the  hip  joint. 

The  crural  nerve  supphes  the  muscles  on  the  front  of  the 
thigh  sends  cutaneous  filaments  to  the  front  and  inner  side  of 
the  thigh  and  to  the  leg  and  foot  and  articular  branches  to  the 
toiee.  Ihe  treatment  of  these  forms  of  neuralgia  is  so  similar 
that  It  may  be  considered  both  at  the  same  time. 

i  quite  agree  with  Dr.  Gowers  who  states  that  the  vast 
majority  ot  cases  of  sciatica  are  really  cases  of  neuritis  of  the 

ffclr'n'"''®'  ?  ^^7^  ^  number  of  cases  which  are 
essentially  neurosal  rather  than  neuritic.  Unquestionably  gout 
^«  Ip  fi^Tf^  are  common  factors  of  this  condition,  and  just 
conltfon  associated  with  a  rheumatic 

asS^d  ^^T^^^Vr^'  «o  do  we  see  cases  of  sciatica 
Its  pxHhL  and  rheumatic  changes  in  the  hip  joint. 

seafM  IS  exposure  to  cold  and  damp,  sitting  iii  wet 
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It  generally  commences  with  slight  pain  along  the  back  of 
the  thigh,  which  is  sometimes  accompanied  with  tingling  and 
formication.  The  whole  course  of  the  nerve  may  be  acutely 
tender  upon  pressure,  the  pain  is  invariably  increased  by  move- 
ment. When  we  take  into  consideration  the  wide  distribution 
of  this  nerve,  we  can  easily  understand  the  reason  why  pain  is 
often  experienced  at  different  parts  of  the  leg,  notably  near  the 
iliac  spine,  the  sciatic  notch,  the  lower  third  of  the  thigh,  the 
back  of  the  knee,  the  head  of  the  fibula,  the  outer  malleolus 
and  the  back  of  the  foot,  &c.  The  onset  of  this  affection  is 
often  attended  with  fever,  general  malaise,  and  sleepless  nights. 
When  the  disease  is  persistent  for  months,  and  particularly  if 
the  hip  joint  grows  stiff,  the  muscles  become  flabby,  weak  and 
wasted,  and  when  such  change  takes  place  it  seems  to  affect  all 
the  muscles,  buttock,  back  of  thigh  and  calf  of  the  leg.  In 
these  cases  the  nerve  has  undergone  some  degeneration,  and  is 
altered  in  its  electrical  reaction.  I  have  seen  several  such,  and 
cure  is  almost  out  of  the  question.  But  we  have  to  consider 
ordinary  cases. 

Crural  Neuralgia  is  an  affection  of  the  nerves  of  the  front  of 
the  thigh,  leg  and  foot.  I  have  not  seen  many  cases  of  this, 
but  I  happen  to  have  one  under  my  care  at  the  present  time. 
He  is  a  gentleman  about  thirty-nine  years  of  age,  who,  after 
getting  wet  and  standing  about  in  his  damp  clothes,  first  ex- 
perienced pain  which  was  not  very  severe  and  which  bethought 
was  rheumatism  in  the  left  hip  jomt.  After  this  he  had  what 
he  called  wandermg  pains  in  both  testicles,  and  then  followed 
very  severe  and  excruciating  pains  in  the  right  inguinal  region, 
extending  to  the  testicles  and  right  hip.  It  then  spread  to  the 
anterior  and  inner  part  of  the  thigh  (he  said  the  upper  part  of 
the  thigh  seemed  to  him  as  though  it  were  bound  by  a  cord) ,  and 
to  the  anterior  part  of  the  leg  and  foot  down  to  the  instep.  All 
the  front  of  the  leg  was  extremely  tender  to  the  touch.  He  was 
confined  to  his  bed  for  nearly  a  month,  and  iio  form  of 
medicine  did  him  any  good  until,  at  my  suggestion,  he  took 
twenty  grain  doses  of  antipyrm  with  three  grams  of  qumme 
three  times  a  day  in  milk.    He  subsequently  came  under  my 

care  for  massage.  ,.    ,     ^  i  -i  a 

Now  there  are  one  or  two  pomts  of  value  to  be  considered  m 
reference  to  the  treatment  of  these  cases.  In  the  first  instance 
(acute  stage)  I  should  advise  antipyrin  and  qumme  to  be  given 
so  long  as  the  acute  symptoms  last,  and  it  the  condition  be- 
came persistent  and  chronic  the  sooner  they  were  u^^fler  our 
care  for  massage  and  galvanic  treatment  the  better  foi  them 
No  doubt  many  cases  of  chronic  .^^l^^^^^  ^I'^f , 
almost  miraculous  manner  by  the  injection  o  ethe  oi  the  ap- 
plication of  blisters,  and  so  on ;  but  a  very  large  numbei  get 
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nothing  more  than  relief  from  ordinary  treatment.  I  have 
notes  of  many  cases,  which  were  ultimately  czwec?  by  massage 
and  electricity  and  extension  movements  only. 

In  cases  of  sciatica  and  neuralgia  of  the  crural  nerves  the 
treatment  is  somewhat  similar.  I  am  not  in  agreement  with 
the  heroic  treatment  adopted  by  Schreiber,  although  I  am  quite 
willing  to  admit  that  after  the  inflammation  (perineuritic)  has 
subsided  adhesions  exist  which  demand  active  straining  and 
stretching,  and  until  these  are  broken  down  neither  nerve  nor 
muscle  can  perform  its  function  aright.  If  there  be  no  evi- 
dence of  central  disease,  and  the  paiji  becomes  chronic  and  can- 
not be  reheved  in  any  other  way,  I  think  it  is  quite  justifiable 
to  cut  down  upon  the  sciatic  nerve  and  thoroughly  stretch  it, 
but  there  can  be  no  doubt  that  stretching  the  nerve  can  be 
effected  by  forcibly  flexing  the  thigh  of  the  diseased  side  upon 
the  abdomen  of  the  opposite  side  in  the  manner  I  now  show 
you  {Fig.  15).  And  this,  if  necessary,  should  be  thoroughly 
and  effectually  done  whilst  the  patient  is  under  chloroform, 
before  massage  manipulations  are  commenced.  This  operation 
sometimes  reheves  the  nerve,  and  the  patient  feels  better 
at  once. 

The  limb  must  be  massaged  in  the  usual  way  and  all  joint 
movements  thoroughly  carried  out  after  the  manner  I  have 
shown  you.  I  find  it  a  good  plan  to  flex  the  thigh  upon  the 
abdomen  and  use  hacking  movements  over  the  nerve  as  it  issues 
irom  the  sacro-sciatic  foramen.  I  prefer  after  massaging  the 
limb  m  the  customary  way,  from  below  upwards,  to  work  at  the 
nerve  from  above  downwards,  using  careful  and  very  complete 
pressureupon  it  as  it  descends  between  the  trochantBr  major  and 
tuberosity  of  the  ischium.  With  regard  to  the  application  of 
electricity  so  long  as  there  is  pain  upon  pressure  along  the 
course  of  thenerve,  I  never  faradize,  and  remember,  if  you  please 
that  1  never  apply  the  faradic  current  to  the  nerve  if  there  is 
evidence  of  some  nerve  degeneration.  I  have  seen  two  cases  of 
this  kind  where  there  have  been  nerve  degeneration  and  muscular 
wasting,  when  after  a  strong  faradic  current  the  function  of  the 
?m'J^.^'  become  lost,  and  irreparably  lost ;  so  I  always  use  the 
continuous  current,  makmg  my  patient  sit  upon  a  large  spono-e 

ctrode  (kathode  ,  and  putting  the  leg  of  the  aftected^limMn  a 

itlf  In  hou    ,     ""^^  ^iiHiampere,  and  it  should  be  continued  for 
ah  an  hour  reversmg  the  current  once  only  every  ten  minutes 
Ihis  form  of  treatment  should  be  continued  for  I  week  or  en 

lamer  than  use  too  much  voluntary  eft'ort. 

Ihere  are  cei-tain  forms  of  muscular  paralysis  due  to 
Mifine~,ome  with  and  some  without  spasm-wS  are  weH 
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designated  "  occupation  neuroses,"  and  amongst  these  we 
have  telegraphists'  cramp,  seamstresses'  cramp,  pianoforte 
l)layers'  cramp,  and  the  most  important  of  all,  writers'  cramp. 
The  last  named  form  of  cramp  is  met  with  more  frequently 
than  any  of  the  former  and  is  more  difficult  to  cure,  therefore 
we  will  give  it  special  attention.    It  usually  commences  with 
a  feelmg  of  fatigue  in  those  muscles  which  are  called  into 
play  in  the  act  of  writing,  and  which  control  the  movements 
of  the  thumb  and  two  first  fingers.   Four  forms  of  this  cramp 
are  recognized,  namely,  the  spastic,  tremulous,  neuralgic  and 
paralytic  (Gowees.)    As  soon  as  fatigue  has  established  itself 
tremors  set  in,  rendering  further  muscular  efforts  useless. 
The  muscles  of  the  thumb  are  most  affected.     At  the  onset 
an  aching  sense  of  weariness  extends  up  the  arm  which  soon 
renders  the  sufferer  unfit  for  writing.     The  pen  does  not 
move  quite  as  he  intends  it  to  do,  the  strokes  are  made 
irregularly,  they  fall  either  too  high  or  too  low,  and  spasmodic 
movements  create  failure  in  definition.    The  first  finger  has  a 
tendency  to  slip  off  the  pen,  and  the  more  firmly  the  pen  is 
held  the  greater  seems  to  be  the  difficulty,  until  the  pen  is 
either  dropped  or  jerked  from  between  the  fingers.  Muscular 
fatigue,  with  aching,  sickening  and  wearisome  pain,  may,  for 
a  long  period,  be  the  only  indications  of  this  troublesome 
complaint,  but  they  will  gradually  increase  in  gra^aty  and 
intensity,  so  that  day  by  day  the  act  of  writmg  becomes  more 
and  more  distressmg  and  laborious  and  finally  absolutely 
impossible.     A  subject  of   this  disease  who  at  one  time 
could  write  fluently  for  twelve  hom-s  at  a  stretch  is  now 
unable  to  write  his  own  name.    It  is  mteresting  to  note  that 
this  muscular  weariness  and  mco-ordmation  seem  in  some 
cases  to  be  limited  to  the  act  of  writing;  for  other  movements, 
such  as  playing  the  piano,  or  shaving,  can  be  performed  with 
perfect  facility,  and  the  grasp  of  the  hand  is  only  a  little 
weaker  than  it  is  in  health.    The  pain  is  very  variable  and 
may  be  referred  to  the  joints  of  the  fingers  or  to  the  fingers 
themselves,  the  thumb  and  the  wi'ist,  or  it  may  extend  up  the 
arm  to  the  armpit.    The  large  nerves  of  the  arm— and  of 
course  particularly   the    musculo-spiral— present   signs  ot 
tenderness  on  pressure.     Sensory  symptoms  are  sometimes 
experienced,  such  as  a  feeling  of  tingling  or  pms  and  needles 
in  the  fingers,  which  appear  to  be  quite  independent  ot 
muscular  derangement.    This  form  of  functional  Ifralysis  is 
f'enerally  found  in  members  of  both  sexes  who  are  of  decidedly 
Servous  temperament,  anxious  and  over-worked,  and  wlio 
have  by  heredity  some  tendency  to  nervous  disease,    ilie  act 
of  writing  or  of  copying,  although    volitional,    should  be 
performed  almost  automatically,  and  it  does  seem  that  m  a 
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large  number  of  these  cases  there  is  not  only  too  great  a 
stram  put  upon  the  motor  centres  of  the  cord,  but  that  when 
the  associated  centres  of  the  cortex  are  in  action  at  the  same 
time  in  the  processes  of  ideation  the  tendency  to  this  condition 
of  disease  is  greater  than  under  other  circumstances. 
Defective  power  in  both  nerves  and  muscles  appears  to  be  of  a 
purely  functional  character;  there  may  perhaps  be  slight 
wasting,  but  this  is  altogether  exceptional,  and,  should  it 
occur,  we  are  led  conclusively  to  the  opinion  that  the  writers' 
cramp  has  originated  in  a  nervous  system  where  centres  are 
prone  to  become,  under  given  conditions,  the  seat  of 
degenerative  changes. 

We  can  scarcely  admit  that  a  localized  fatigue  can  exist 
with  a  healthy  tonus  of  the  muscular  and  nervous  systems  as 
a  whole.  Many  observers  have  endeavoured  to  elucidate  this 
vital  element  of  the  question.  Some  of  the  latest  consider 
the  weakest  link  to  be  the  peripheral  apparatus,  and  the  best 
researches  at  least  support  such  an  opinion.  Dr.  G.  V. 
Poore,  in  his  very  interesting  papers  on  "Writers'  Cramp  and 
Allied  Affections,"  contributed  to  the  Eoyal  Medical  and 
Chirurgical  Transactions,  has  brought  forward  many  facts 
connected  with  the  living  human  body  tending  to  support  the 
hypothesis  which  locates  the  mischief  in  such  cases  in  the 
peripheral  apparatus.  The  experimental  evidence  adduced  by 
Dr.  Augustus  Waller  is  confirmatory  of  such  a  view  and  is  besides 
of  a  highly  suggestive  character.  It  is  difficult  to  assign 
adequate  reasons  for  the  notion,  but  a  jmori  we  should  expect 
that  the  points  of  junction  of  any  apparatus  would  prove  the 
weakest  points  thereof.  And  so  it  apparently  is  in  the  nervo- 
muscular  apparatus.  The  weakness  appears  to  exist  neither 
in  the  nerve  cell  of  the  motor  cortex,  nor  perhaps  even  in 
the  motor  cell  of  the  spinal  cord,  nor  further  down  in  the 
muscle  itself,  but  rather  in  the  junction  between  the  pyramidal 
fibres  and  the  motor  cell  of  the  cord,  and  the  similar  place 
(the  motor  end  plate)  in  the  muscle. 

Another  important  point  to  be  decided  before  we  can  be 
fairly  considered  to  have  any  real  knowledge  of  the  nature  of 
fatigue,  is  the  causation  of  the  nutrition  of  the  terminal  organs 
—the  actual  conditions  on  which  they  depend  for  their 
existence  as  functional  elements.  All  the  information  at  present 
at  our  command  would  seem  to  show  that  the  periphery  is  at  the 
mercy  of  the  centres,  that  the  central  motor  cells  can  live  and 
have  then-  bemg  without  the  aid  of  their  terminal  ramifications. 
Angello  Mosso,  of  Turin,  states  that  fatigue,  carried  beyond 
the  moderate  stage  at  which  it  is  decidedly  beneficial,  subjects 
the  blood  to  a  decomposing  process,  through  the  infiltration 
nito  it  of  substances  which  act  as  poisons— substances  which 
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when  injected  into  the  circulation  of  healthy  annuals  mduce 
malaise  and  all  the  signs  of  excessive  exhaustion. 

That  the  chief  cause  of  fatigue  is  the  formation  of  certain 
products  and  their  action  on  the  tissues  is  not  a  self-evident 
proposition,  because  it  seems  to  be  clear  that  any  tissue 
excited  unduly  in  a  given  space  of  time  must  become 
exhausted ;  and  it  is  equally  possible  that  fatigue,  as  a 
sensation,  may  be  caused  by  the  negative  condition  of 
diminished  reconstruction  as  by  the  positive  one  of  actual 
irritation  by  the  products  of  metabolism.  The  facts  at  present 
ascertained  would  seem  to  prove  that  the  negative  and 
positive  states  are  both  operative  in  the  causation  of  fatigue. 

Erb  ("  Lancet,"  July,  1887)  states  that  writers'  cramp  (in 
typical  cases)  depends  upon  a  disturbance  of  nutrition  of  the 
central  nervous  system,  situated  either  in  the  cervical  cord, 
in  the  peduncles,  or  in  the  cortex. 

In  the  treatment  of  this  affection  most  authorities  are 
agreed  that  centralized  rest  of  those  muscles  co-ordinated  in 
the  act  of  writing  is  absolutely  necessary. 

"  Nussbaum,"  accordmg  to  Schreiber,  in  an  article  published 
in  1882,  "directs  his  patients  to  write  as  much  as  possible 
with  the  instrument  figured  and  described  below,  which 
compels  the  wearer  to  use  his  muscles  m  a  way  diametrically 
opposite  to  that  he  has  always  practised.  He  says  to  his 
patients  :  'Write  much  with  this  apparatus,  for  the  more  you 
write  the  sooner  you  will  be  cured,  and  be  able  to  hold  the  pen 
m  the  common  way  again.' "  The  celebrated  Munich  surgeon  is 
of  opinion  that  over-exertion  of  the  flexors  and  adductors — 
these  being  the  muscles  chiefly  used — is  the  cause  of  the 
cramps,  and  that  the  condition  may  be  cured  by  using  the 


Firj.  22. — Nussbaum's  appliance  for  writers'  cramp. 

extensors  and  abductors  instead.  To  this  end  he  has 
constructed  the  apparatus  shown  in  Fuj.  22. 
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It  consists  of  a  thin  oval  band  of  hard  rubber,  about  two 
centimetres  broad,  suitably  curved  for  slipping  over  the  thumb 
and  all  the  fingers  except  the  little  one,  which  remains  outside. 
By  means  of  a  clamp  a  penholder  can  be  conveniently 
adjusted.  The  long  diameter  of  the  oval  being  made 
purposely  somewhat  longer  than  the  breadth  occupied  by  the 
fingers  over  which  it  is  to  go,  the  fingers  will  have  to  be  spread 
apart,  the  thumb  being  drawn  to  the  left,  the  fingers  to  the 
right,  to  prevent  it  falling  off.  Muscles  are  thus  forced  into 
use  which  are  the  exact  antagonizers  of  those  normally  -used, 
and  at  the  same  time  the  act  of  writing  is  transferred  from 
the  fingers  to  the  whole  hand,  and  motor  impulses  formerly 
sent  to  the  flexors  and  adductors  are  now  delegated  to  the 
extensors  and  abductors. 

Nussbaum  thus  gives  the  result  of  his  experience : 
"  (1,)  Every  patient  who  formerly  was  unable  to  even 
scratch  down  his  name,  let  alone  write  a  couple  of  lines, 
•could,  to  his  great  surprise,  write  two  pages  consecutively 
without  fatigue  with  the  apparatus. 

(2,)  No  cramps  ever  occurred  while  using  it. 
(3,)  All  agreed  when  using  it,  that  those  parts  of  the  hand 
which  were  formerly  the  most  painful,  felt  now  even  more 
•comfortable  than  normal. 

(4,)  After  using  the  apparatus  diligently  for  some  time,  a  few 
patients  felt  mtuitively  that  they  were  agam  able  to  use  the 
pen  in  the  old  way. 

(5,)  In  treating  this  disease,  it  simply  stands  to  reason  that 
the  cramped  muscles  must  be  thrown  out  of  use  while  their 
antagonizers  must  be  strengthened  by  gymnastics." 

During  the  past  three  years  I  have  had  several  opportunities 
of  usmg  this  ingenious  and  clever  little  apparatus,  and  my 
success  has  been  simply  complete  when  combined  with  massage 
and  the  continuous  galvanic  current  in  a  manner  which  I  will 
show  and  explain  to  you  directly.  But  the  doctor  must  be 
pams-takmg  and  persevering,  and  the  sufferer  must  be  patient, 
comphant  and  reHant:  I  need  scarcely  say  that  these  are  attri- 
biues  which  patients  do  not  always  possess.  Gowers  says, 
i  or  this  affection,  treatment  to  be  effective  should  be  early." 
Ihis  remark  applies  to  every  form  of  disease.  I  have  a  patient 
under  treatment  at  the  present  time  who  has  learnt  to  write 
with  considerable  facility  with  the  left  hand,  so  that  the  right 
hand  is  not  brought  into  use  at  all ;  this,  as  far  as  treatment 
is  concerned,  is  a  great  advantage,  and  should  be  adopted  if 
possible  m  every  case.  The  loss  of  writing  power  is  a  source 
ot  gi-eat  mental  distress  to  some,  especially  to  those  whose 
livelihood  depends  upon  it,  and  this  becomes  a  conflicting 
element  m  the  cure,  and  leads  to  physical  weakness,  and 
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sometimes  to  general  nervous  prostration,  disquietude,  irrita- 
bilit}^  and  sleeplessness.  We  must  take  every  means  in  our 
power  to  arrest  such  a  condition  when  it  is  present.  I  have 
found  it  expedient  to  make  the  patient  wear  an  india-rubber 
band  about  two  inches  wide  around  the  wrist,  and  this  has 
been  in  my  experience  all  that  is  necessary  in  the  way  of 
mechanical  support.  In  all  ordinary  purposes  the  hand  should 
be  used  in  the  normal  manner. 

The  points  to  be  attended  to  in  treatment  are:  rest  to 
tlie  affected  muscles,  massage,  the  application  of  the  con- 
tinuous galvanic  current,  digital  gymnastics,  and  the 
injection  of  strychnine  into  the  upper  and  outer  part  of 
the  forearm.  I  have  no  faith  in  strychnine  when  there 
is  marked  muscular  wasting,  but  in  functional  paresis  it  is 
invaluable.  The  patient  should  exercise  the  muscles  of  the 
hand  in  writing,  particularly  the  extensors  and  abductors  by 
means  of  Nussbaum's  apparatus  three  times  a  day  for  three 
minutes  each  time,  and  after  doing  so,  the  entire  arm  should 
be  massaged  precisely  according  to  the  manner  directed  in  my 
second  lecture,  from  the  tip  of  each  finger  to  the  shoulder -joint  ; 
and  this  should  be  followed  by  massage  of  head,  neck,  and 
spine  night  and  morning — the  time  occupied  at  each  operation 
being  twenty  minutes.  Every  other  day  the  continuous  gal- 
vanic current  should  be  used  in  association  with  an  arm  bath 
of  hot  salt  and  water  for  five  minutes.  The  cathode  (a  flat 
electrode)  should  be  placed  high  up  at  the  back  of  the  neck, 
the  anode  being  placed  in  the  water,  a  weak  current  of  five 
milliampere  strength  is  all  that  is  necessary.  The  patient 
should  be  taught  to  exercise  the  fingers  in  marchmg  order  over 
the  surface  of  a  table  for  one  or  two  minutes  at  a  time,  always 
beginning  at  the  right  hand  lower  corner  by  extending  the 
thumb  to  its  utmost  limit.  He  commences  in  the  way  I  now 
show  you,  and  so  marches  onwards  to  the  distant  left-hand 
corner  in  a  diagonal  direction,  always  stopping  immediately  if 
it  produces  the  least  fatigue.  This  form  of  gymnastic  move- 
ment should  be  varied  in  the  following  way:  the  hand  and 
forearm  must  be  laid  flat  upon  the  table  on  their  extensor 
surfaces,  and  the  thumb  must  be  extended  to  its  utmost  limit 
and  fixed  in  this  position,  whilst  the  terminal  phalanges  are 
flexed  rhythmically  and  slowly  towards  the  palm  not  more 
than  half  a  dozen  "times.  Now  let  me  tell  you  that  this  is  niy 
mode  of  treating  writers'  cramp.  In  substance  there  is  nothing 
original  about  it ;  in  detail  it  differs  from  other  recorded  methods, 
and  it  is  in  the  carrying  out  of  details  very  minutely  and  care- 
fully that  we  can  hope  to  cure  this  very  troublesome  and 
distressing  affection.  You  will  have  many  opportunities  of 
treating  all  forms  of  occupation  neuroses,  and  let  me  warn  you 
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against  doing  too  much ;  small  and  repeated  doses  of  treatment 
will  often  prove  of  essential  service  when  the  reverse  will 
frequently  do  more  harm  than  good. 

I  have  to  say  a  word  or  two  to  you  relative  to  massage  ot 
the  limbs  in  disease  of  the  central  nervous  system.  Let  us 
take,  for  example,  the  various  forms  of  hemiplegia,  some  right, 
others  left.  In  some  the  arm  is  most  affected,  in  others  the 
leg.  In  some  there  is  rigid  persistent  contraction,  in  others 
the  muscles  are  flaccid.  The  arms,  rarely  the  legs,  are  some- 
times the  seat  of  burning,  aching,  wearisome  pains.  Eight 
hemiplegia  is  sometimes  associated  with  spasm  of  the  hand 
and  fingers  (athetosis),  the  muscular  sense  of  the  paralyzed 
Umb  is  also  greatly  interfered"  with.  The  question  arises.  Can 
we  improve  these  paralyses,  relieve  pain,  and  help  to  restore 
power  to  the  muscles,  and  co-ordinate  movement  by  massage  ? 
Well,  I  can  assure  you  that  in  some  cases  it  is  very  useful,  in 
others  its  influence  is  nil,  and  it  does  not  require  much  know- 
ledge of  the  physiology  of  the  nervous  system  to  tell  us  why  it 
is  not  useful.  But  let  me  tell  you  this :  If  I  neglected  to  advise 
massage  and  weak  faradization  to  any  patient  who  came  to  me 
suffering  from  hemiplegia,  I  should  consider  that  I  failed  in  my 
duty  as  a  physician.  It  matters  not  one  atom  whether  the  brain 
lesion  be  cortical  or  basal,  thrombotic  or  embolic,  anfemic  or 
hypergemic,  large  or  small,  coarse  or  fine,  gross  or  delicate, 
whenever  there  be  a  paralysis,  limited  or  extensive,  purely 
motor  or  sensory  or  motor  only,  massage  should  be  used.  For  I 
maintain  that  although  the  paralysis  may  be  due  to  an  exten- 
sive lesion,  still,  by  helping  to  maintain  the  nutrition  of  nerves 
and  muscles  by  massage  and  passive  movements,  we  aid  the 
l)rain  (if  such  be  possible,  that  is  if  the  lesion  is  not  too 
profound)  to  compensatory  effort,  and  to  the  restoration  of 
function  m  structures  adjacent  to  the  lesion.  There  are  some 
people  who  seem  to  think  that  massage  has  to  do  only  with  the 
parts  to  which  it  is  applied,  say  for  instance,  a  muscle ;  of 
course,  this  is  a  great  mistake.  The  integrity  of  the  muscle 
depends  upon  the  integrity  of  the  nerve,  and  the  integrity  of 
the  nerve  is  dependent  upon  its  nervous  centre,  and  the  integ- 
rity of  the  nervous  centre  is  dependent  upon  both  nerve  and 
muscle. 

Again,  we  cannot  hope  to  cure  a  sclerosis  of  the  brain  or  cord 
by  naassage,  to_  think  of  it  is  utterly  preposterous,  but  we  can 
possibly  arrest  its  spreading,  and  start  compensatory  processes ; 
and  we  can  relieve  nutritional  and  functional  nerve  troubles 
(usually  peripheral),  which  frequently  give  patients  much  more 
distress,  pam,  and  discomfort  than  the  disease  itself.  This  is 
a  very  wide  and  interesting  subject,  and  deserving  of  study 
trom  a  great  many  points  of  view. 
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MASSAGE  OF  YENOUS  AND  LYMPH  CIKCULATIONS. 

The  uature  of  these  Circulations  -  J31ood  pressure  influencing  the 
Lymphatic  Circulation-The  Lymphatics  as  Absorbents-The  connection 
between  the  Lymphatics  and  Lacteals  —  Peri-vascular  Lymph  Spaces  — 
Massage  for  Varicose  Veins,  Heart  Disease,  and  Myxoedema. 

In  studying  the  value,  the  nature,  and  the  effect  of  the 
massage  processes  upon  the  human  body,  it  does,  at 
first  sight,  appear  that  their  influence  upon  the  circulation 
must  be  of  greater  importance  then  their  influence  upon  the 
nervous  system;  but  these  two  systems  are  so  ultimately 
correlated  that  it  seems  almost  impossible  to  say  that  the  one 
is  positive  or  negative  to  the  other.  We  know  quite  well  that 
the  circulation  is  governed  and  controlled  by  energy  of 
nervous  origin,  but  you  might  just  as  well  expect  to  get  a 
galvanic  current  from  two  elements  without  an  exciting  agent 
as  energy  from  a  nerve  cell  without  the  blood  as  an  excilmg 
agent.  This  dependency  and  intra-dependency,  or  subjection 
vei-siis  antagonism,  between  all  vital  processes  are  phenomena 
most  Ultimately  associated  with  vitality  itself — life  being  the 
sum  total  of  an  infinite  variety  of  factors.  Irritant  action 
is  everywhere  manifest  in  developing  the  energy  of  function. 
Antagonism  is  the  agent  for  the  development  of  energy. 
May  not  life  be  mamtained  and  supported  and  energy  created 
by  an  increasing  warfare  between  functions  ?  This  is  a 
doctrine  with  which  the  name  of  Sir  Wm.  Grove  is  notably 
associated,  which  was  so  ably  exemplified  in  his  address  at 
the  Eoyal  Listitute.  Are  not  the  processes  of  massage  of  this 
nature  ?  The  nutriment  of  one  creature  may  mean  the 
destruction  of  another. 

All  thinkers  have  had  to  note  the  existence  of  continual 
war  throughout  creation  —  death  and  life,  good  and  evil, 
charity  and  malignity,  are  illustrations  of  it.  Eace  has 
been  observed  battling  with  and  trampling  down  race.  The 
ravages  of  fire,  the  fury  of  the  floods,  the  angry  strife  of  wits, 
have  been  marked  and  deplored  by  numberless  generations  of 
moralists.  By  Darwin  its  virtue  was  perceived  as  well  as  its 
power.  He  traced  its  invincible  and  indispensable  utility 
in  compelling  organized  vitality  to  ascend  through  an  infinity 
of  stages  from  imiDerfection  towards  perfection.  In  its 
ordinary  character  it  preserves  the  current  of  being  in  happy 
and  healthy  action,  it  secures  the  regular  beating  of  the 
human  pulse,  as  well  as  the  pulse  of  the  universe.    The  sense 
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of  tvcanquil  comfort,  when  the  physical  fmictions  perform  theii' 
duties  accurately  and  fully,  arises  from  the  balanced  struggles 
•  of  opposmg  forces,  not  from  the  unchallenged  despotism  of 
one.  Antagonism  is  a  law  above  and  beyond  gravitation.  It 
holds  the  stars  in  their  courses.  It  is  that  which  gives  the 
sensation  novel  its  charm.  It  is  the  secret  of  the  fascination  of 
party  controversies.  Light,  heat,  and  motion  all  illustrate  its 
activity.  Health  exemplifies  it  at  least  as  entirely  as  disease. 
Very  possibly  time  may  show  that  even  the  bacteria  which 
Su-  Wm.  Grove's  scientific  benevolence  does  not  prevent  him 
from  stigmatizing  as  "unwholesome,"  administer  a  necessary 
incentive  to  the  lauded  white  corpuscles  to  keep  them  vigilant 
and  alert.  Sir  Wm.  Grove  completes  the  chain  by  his  claim 
for  it  of  the  rank  of  a  law  of  nature,  inorganic  as  well  as 
organic,  as  active  in  life  as  in  death,  as  j)otent  for  preserving 
as  for  transforming,  as  sensibly  benignant  as  it  is  ultimately 
salutary.  I  would  ask,  how  far  cannot  the  j)hysiologist  carry 
these  views  of  antagonism  into  the  never-ceasing  functions  of 
life?  We  might  fairly  consider  that  there  is  a  constant 
antagonism  existing  between  the  fluids  circulating  throughout 
the  body  varying  with  the  laws  of  pressure,  absorption, 
diffusion,  endosmosis,  conduction,  and  resistance,  and  every 
possible  management  has  been  made  by  nature,- through  the  aid 
of  compensatory  powers  and  processes,  to  remedy  these  defects 
when  they  exist.  When  compensation  is  inadequate  to  cope 
with  excessive  pressure,  effusion,  exudation,  and  dropsies 
result. 

It  would  be  out  of  place  for  me  to  attempt  to  discuss  the 
pathological  changes  which  give  rise  to  increase  of  blood 
pressure,  to  alteration  of  normal  resistance,  or  inefficient 
compensation,  other  than  in  a  very  general  manner.  We 
have  seen  how  nerve  influence  maintains  the  general  tonus  of 
the  circulation.  The  vems  absorb  equally  with  the  lymphatics 
under  normal  conditions ;  but  when  there  is  vaso-paralysis 
venous  absorption  must  be  at  a  standstill,  and  the  iuices  of 
the  tissues  accumulate  in  the  canals,  peri-vascular  lymph 
spaces,  and  lymphatic  capillaries.  By  massage  manipulations 
we  exercise  counter-pressure,  and  with  marvellous  results  in 
many  cases  where  natural  compensation  and  resistance  have 
been  inadequate  to  overcome  undue  blood  pressure;  and 
remember  the  same  law  which  applies  to  the  circulation  of 
a  part  apphes  equally  to  the  body  as  a  whole 

c=iri™  ■  jrt °f  ^>-'' 

Eespiration  affects  specially  the  pressure  in  the  veins  near 
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the  heart;  durmg inspiration,  owing  to  the  diminished  tension, 
blood  flows  towards  the  chest,  while  during  expiration  it  is 
retarded.  The  eifects  are  greater  the  deeper  the  respiratory 
■movements  "  (Landois  and  Stirling). 

These  laws  of  pressure,  particularly  in  the  capillary  circula- 
tion, are  of  great  interest  to  us  in  considermg  the  more 
immediate  effects  of  massage  manipulations.  The  resistance 
to  the  blood-stream  is  greatest  in  the  capillary  area,  and  if  the 
diameter  of  the  veins  be  narrowed  leading  from  the  capillary 
area  the  intra-capillary  blood  pressure  is  increased.  Changes 
in  the  position  of  the  limbs  alter  the  venous  pressure  ;  but  if 
the  muscles  of  the  veins  give  way  the  normal  resisting  power 
of  the  wall  of  the  vein  is  lessened,  dilatation  arises,  and 
varicose  veins  result.  When  we  pinch,  knead,  and  compress  a 
muscle,  for  instance,  or  when  it  is  stimulated  to  contract  by 
the  electric  current,  or  by  natm-al  means,  the  flow  of  blood 
towards  the  heart  is  greatly  accelerated. 

Dr.  Graham,  in  a  few  suggestive  sentences,  puts  these  physio- 
logical facts  concerning  the  circulation  in  such  a  practical  form 
that  I  cannot  do  better  than  call  your  attention  to  them.  "Exer- 
cise accelerates  the  action  of  the  heart  and  diminishes  blood 
pressure,  which  means  an  increase  in  the  rapidity  of  the 
current,  and  in  the  quantity  of  the  flow,  through  the  relaxed, 
distended,  or  stretched  bloodvessels.  Massage  also  diminishes 
blood  pressure,  but  without  mcreasmg  the  activity  of  the 
heart;  on  the  contrary,  the  heart's  action  is  lessened  in  force 
and  frequency.  And  on  reflection  this  is  what  might  be 
expected,  for  natural  obstacles  to  the  circulation  are  gravity 
and  the  friction  of  the  blood  agamst  the  walls  of  the  vessels, 
and  these  working  backwards  towards  the  heart  have  to  be 
overcome  at  each  systole  of  the  left  ventricle.  These  hm- 
drances  are  by  massage,  both  directly  and  through  the  medium 
of  the  vaso-motor  nerves,  in  great  part  removed.  The  con- 
tracting hands  of  the  manipulator  are  as  it  were  two  more 
propelling  hearts  at  the  peripheral  ends  of  the  chculation 
co-operating  with  the  one  at  the  centre  ;  and  the  analogy  will 
not  suffer  if  we  bear  in  mind  that  the  size  of  one's  heart  is 
about  as  large  as  their  shut  hand,  and  the  number  of  inter- 
mittent squeezes  of  massage  that  act  most  favourably  on 
vessels,  muscles,  and  nerves,  are  about  seventy-two  per  minute, 
which  is  about  the  ordinary  pulse  rate.  If  this  is  not  an  act 
that  does  mend  nature,  what  is  ?  "  * 

That  massage  movements  have  a  very  decided  mfluence  upon 
the  lymphatics  is  beyond  dispute,  therefore  it  is  important  that 
i  call  your  attention  to  these  chyle  and  lymph  carriers.    If  we 

*  Dr.  Graham,  Practical  Treatise  on  Massage. 
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compare  the  capillary  blood  system  with  the  lymphatic  system 
we  shall  find  that  the  former  may  be  regarded  as  our  irri- 
gation system  which  supplies  the  tissues  with  nutrient  fluids, 
while  the  lymphatic  system  may  be  regarded  as  a  drainage 
apparatus  which  conducts  away  the  fluids  that  have  transuded 
through  the  capillary  walls.  Some  of  the  decomposition  pro- 
ducts of  the  tissues,  proofs  of  their  retrogressive  metabolism, 
become  mixed  with  the  lymph  stream,  so  that  the  lymphatics 
are  at  the  same  time  absorbing  vessels ;  substances  injected 
under  the  skin  are  in  part  absorbed  by  the  lymphatics. 

"  A  study  of  these  conditions  shows  that  the  lymphatic  sj^stem 
represents  an  appendix  to  the  hlood  vascular  system,  and  further 
that  there  can  be  no  lymph  system  when  the  blood  stream  is 
completely  arrested,  it  acts  only  as  a  part  of  the  whole  and 
with  the  whole  "  (Landois  and  Stibling). 

Lymphatics  originate  in  different  ways.  For  instance,  in 
the  villus  of  the  intestine  (where,  by  the  way,  the  lymphatic  goes 
by  the  name  of  chyle  vessel  or  lacteal,  and  has  enormous  ab- 
sorptive power)  they  originate  by  apertures  or  stomata,  much 
in  the  same  way  that  they  do  in  serous  cavities,  so  that  the 
serous  cavities  are  said  to  belong  to  the  lymphatic  system,  and 
fluids  placed  in  serous  cavities  readily  pass  into  the  lymphatics. 
Again,  some  lymphatics  originate  in  Avhat  are  called  peri- 
vascular spaces.  The  smallest  blood  vessels  of  bone,  of  the 
nervous  system,  and  of  the  liver,  are  completely  surrounded  by 
wide  lymphatic  tubes,  so  that  the  blood  vessels  are  completely 
bathed  by  a  lymph  stream.  In  our  manipulations  the  lym- 
phatics with  which  we  have  principally  to  deal  are  those  which 
originate  in  the  juice  canals  of  the  connective  tissue,  such  as 
Ave  find  in  the  skin  and  lower  epidermal  cells  and  the  fascia 
between  muscles,  with  which  the  minutest  lymph  capillaries 
communicate.  Physiologists  tell  us  that  blood  vessels  also 
communicate  with  these  juice  canals,  and  that  fluid  passes  out 
of  the  thin  walled  capillaries  into  these  spaces  through  their 
stomata.  This  fluid  being  the  nutritive  fluid,  each  tissue  with 
which  it  comes  into  contact  selects  from  it  that  which  it  re- 
quires, whilst  the  effete  materials  pass  back  into  the  spaces 
and  from  these  reach  the  lymphatics,  which  ultimately  discham  e 
them  into  the  venous  blood.  ^ 

The  leucocytes,  or  wandering  cells,  appear  to  have  the  power 
of  absorbing  colouring  or  foreign  poisonous  matter  and  carry- 
ing It  to  other  parts  of  the  body.  The  pigment  particles  used 
lor  tattooing  the  finger  are  usually  found  within  the  first  lym- 
phatic gland  at  the  elbow.  As  far  as  I  can  understand,  the  true 
leu(;ocyte  is  frequently  a  carrier  of  death  in  much  the  same 
way  as  the  red  blood  cell  is  the  carrier  of  oxygen  or  life  bv 
means  of  hasmoglobin,  but  I  shall  refer  to  this  again  when 
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speaking  of  Mosengeil's  experiments  upon  the  lymph  stream. 
It  is  interesting  to  us  to  note  that  all  conditions  which  increase 
the  pressure  upon  the  juices  of  the  tissues  increase  the  amount 
of  lymph.  Paralysis  of  the  vaso-motor  nerves  (Ludwig)  or 
stimulation  of  vaso-dilator  fibres,  by  increasing  the  supply  of 
blood,  increases  the  amount  of  lymph,  while  diminution  of  the 
blood  supply,  owing  to  stimulation  of  vaso-motor  fibres  or  other 
causes,  diminishes  the  amount.  Muscles  when  in  action,  by 
their  contraction  and  relaxation,  favour  the  pouring  out  and  the 
formation  of  lymph,  which  is  absorbed  by  the  tendons  and  the 
fasciae,  as  they  are  so  intimately  associated  with  the  intrinsic 
muscular  elements,  so  that  by  the  movements  of  these, 
structures  corresponding  with  the  motions  of  the  muscles,  a 
suction  pump-like  action  is  engendered  whereby  the  lymphatics 
are  alternately  filled  and  emptied  while  the  lymph  is  propelled 
onwards.  Please  remember  this,  too,  which  is  important,  that 
passive  muscular  mocements  act  in  the  same  way. 

The  fascia  covering  the  muscles  consists  of  two  layers  of 
fibrous  tissue  with  the  lymphatics  intervening.  When  a  muscle 
contracts,  lymph  is  forced  out  from  between  the  layers  of  the 
fascia,  while  when  it  relaxes,  the  lymph  from  the  muscle,  carry- 
ing with  it  some  of  the  waste  products  of  muscular  action, 
passes  out  of  the  muscle  into  the  fascia  between  the  now  par- 
tially separated  layers.  The  numerous  valves  existing  in  the 
lymphatics  prevent  any  reflux. 

In  the  case  of  those  lymphatic  vessels  which  begin  by  means 
of  fine  juice  canals,  the  movement  of  the  lymph  must  largely 
depend  upon  the  tension  of  the  juices  of  the  parenchyma,  and 
this  again  must  depend  upon  the  tension  or  pressure  in  the 
blood  capillaries,  so  that  the  blood  pressure  acts  like  a  vis  a 
tergo  on  the  rootlets  of  the  lymphatics. 

With  these  physiological  data  to  go  on  upon  let  us  see  in 
what  way  they  bear  upon  our  general  every  day  practice.  Let 
us  see  how  these  lymphatics  act  as  absorbents  and  aid  our 
manipulations  by  the  removal  of  the  products  of  congestion 
and  inflammatory  changes,  such  as  exudations,  transudations, 
extravasations,  adhesions,  and  the  like  of  these.  Petrissage, 
kneading  and  pressure  movements  act  hke  a  pump  to  force 
onward  the  flow  of  the  venous  blood  and  the  lymph,  and  not 
only  so,  but  the  normal  capacity  of  the  lymphatic  system  to 
absorb  is  enormously  increased  by  these  mechanical  processes. 
Pressure  is  the  all-pervading  element  in  absorption  ;  pressure 
without,  in  plain  words,  is  the  antagonist  of  pressure  withm, 
active  is  far  better  than  static  pressure.  Let  me  instance  my 
meaning  in  a  very  simple  manner.  Given  a  case  of  chrome 
effusion  into  a  joint,  we  can  and  we  do  frequently  apply  pres- 
sure to  bring  about  absorption  by  carefully  strappnig  thejomt, 
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but  this  is  a  tardy  and  oft-times  a  very  incomplete  process. 
Compare  it,  however,  with  active  pressure  by  means  of  ma- 
]iipuhitions,  where  the  effused  fluid,  and  it  may  be  a  certain 
amount  of  dt^bris,  is  driven  into  the  lymphatics  through  their 
stomata,  whether  the  lymphatics  are  willing  or  no. 

Mosengeil  has  studied  this  subject  very  carefully,  and  has 
demonstrated  by  direct  experiment  how  powerfully  absorption 
takes  place  by  mechanical  means  (Von  Mosengeil,  "Langen- 
beck's  Ai-chiv  fur  Klinische  Chirurgie,"  1878,  9  Band,  3  and  4 
Helte) .  1  give  you  one  of  his  experiments  as  quoted  by  Schreiber. 
_  At  9  a.m.  he  injected  a  hypodermic  syringeful  of  Indian  ink 
into  both  knee-jomts  of  a  rabbit.  The  temperature  in  the  rec- 
tum immediately  following  the  operation  was  lOO'S'^  F  At 
J..iO  a.m  the  right  knee  was  manipulated,  the  rabbit  seeming 
unaHected  by  the  operation,  being  quite  lively  and  running 
about.  At  9.45  a.m.  both  knees  were  again  injected  with  the 
same  quantity  as  before,  but  with  a  less  concentrated  suspen- 
sion of  the  ink,  and  the  right  knee  was  again  at  once  manipu- 
lated Ihe  pam  seemed  more  intense  than  with  the  first 
mjection,  the  rabbit  resisted  violently  and  was  hard  to  hold 
The  manipulation  ot  the  joint,  too,  seemed  to  be  more  painful 

no  m.n7"  u  '  ^"^^^  .Pi-eviously  swollen  became  o 

normal  size  agam.    It  was  noticed  that  the  left  leg,  which  as 

lestrwolle'fXfh'  ''n -f.         -ri-^l-ted,  wis  likewise 
less  swollen  after  the  rabbit  had  run  about  a  while.    At  3  n  m 
injections  were  again  made  into  each  knee-joint,  and  the  St 

the'riX?:"'"  --'^tes  the  swelli^^^^^^^ 

Pft  1       f  ^'^'^  disappeared,  while  the  tumefaction  of"  the 

injected.    It  wa^  nowiunf  tll^l?Xk\riS^^ 

articular  connective  t  "b™  '°  P^^- 

into  tire  subcuta,'  or  t  sst  tn  f        r'  ''f 
vessels,  and  the  inter-museu     seoti         "P^f'i  =^long  the 
one  side  were  found  to  conSin  T^i-  ^'!«,^"  '8''-y  glands  of 
leading  to  tlrem  bei^  i„t°^JerbS    0°''/,  lymphatics 
which  a  colleague  had  ,»>  fnv,^  -*^   f  •  ■  °'l^"'  "^Me,  on 

the  manipulatfons  no  nk  w,^  fl  "J""*  ™'  ""'^  attempted 
vessels  or  glands  ™'  '°  ^'^'^"'^  lymphatic 
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Now  from  this  experiment,  which  is  often  referred  to, 
it  appears  to  be  possible,  within  the  space  of  a  few  minutes, 
to  remove  a  tiuicl  injected  into  the  knee-joint  of  a  rabbit 
by  manipulations  which  force  it  into  the  lymphatics.  This 
is  an  exceedingly  interesting  proof  of  what  can  be  effected 
by  massage  manipulations.  It  shows  us  clearly  what  active 
agents  the  lymphatics  are  in  bringing  about  absorption.  No 
doubt  in  this  case  of  Mosengeil's  the  leucocytes  were  very 
actively  employed.  In  order  to  make  our  massage  movements 
with  a  fair  certainty  of  success,  we  must  manipulate  as 
previously  demonstrated,  from  the  periphery  to  the  trunk,  in 
the  course  of  the  venous  and  lymphatic  flow.  Superficial 
eflleurage  and  stroking  movements  can  be  performed  either 
centripetally  or  centrifugally,  but  directly  pressure  is  exercised 
all  movement  must  be  centripetal.  We  have,  I  hope,  seen  the 
reason  for  this,  as  far  as  blood  pressure  is  concerned. 

Let  us  for  a  moment  consider  the  necessity  of  centripetal  move- 
ment in  reference  to  the  valvular  arrangement  which  we  know  to 
exist  both  in  lymphatics  and  veins.    We  will  take  veins  first. 
Most  veins  are  provided  with  valves  which  serve  to  prevent  the 
reflux  of  blood.    We  find  the  valves  very  numerous  in  the 
extremities,  and  particularly  in  the  lower  extremities  where 
the  veins  have  to  conduct  the  flow  of  blood  against  the  force  of 
gravity.    The  valve  is  formed  by  a  reduphcation  of  the  inner 
coat,  its  convex  margin  is  attached  to  the  wall  of  the  vessel, 
whilst  its  concave  margin  is  free  to  move  in  the  course  of  the 
current  of  the  blood.    When  regurgitation  takes  place  the 
apposed  edges  of  the  valve  come  into  contact,  and  by  this 
means  any  return  of  the  column  of  blood  is  effectually  stopped. 
If  the  valves  are  unable  to  close  perfectly  they  are  said  to  be 
incompetent,  inefficient,  or  insufficient ;  such  a  condition  some- 
times gives  rise  to  venous  pulsation.    Veins,  like  other 
structures,  are  liable  to  inflammation,  and  the  blood  becomes 
clotted  in  the  inflamed  area ;  the  clot  may  only  partially,  or  it 
may  completely  occlude  the  lumen  of  the  vessel.    This  is  a 
point  of  very  great  importance  for  you  to  bear  m  mmd,  because, 
when  such  is  the  case,  manipulations  are  quite  out  of  place, 
and  cannot  be  for  one  moment  permitted ;  their  employment 
may  give  rise  to  detachment  of  these  thrombi,  which,  it  con- 
veved  into  the  circulation,  may  be  productive  of  the  most 
serious  consequences.    Whilst  speaking  to  you  of  veins  let  me 
draw  vour  attention  to  varicosities  of  these  vessels.    We  know 
by  this  time,  that  the  current  of  the  blood  m  the  vems  is 
dependent,  not  only  upon  the  veins  themselves  but  also  upon 
the  int(!-rity  of  the  heart,  the  arteries,  and  the  capi  lanes . 
whatever  interferes  with  the  passage  of  the  blood  through  these 
channels  will  tend  to  venous  dilatation  and  varicosity. 
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Hence  the  venous  blood  flow  ma}"  be  retarded  owing  to  a 
weak  and  enfeebled  right  heart,  or  to  any  obstruction  in  the 
arteries ;  pressure  upon  veins  is  often  a  cause  of  their  dilatation, 
such  as  a  tight  garter,  the  gravid  uterus,  an  overloaded  rectum, 
tumours  and  congestion  of  visceral  organs,  and  last,  but  not 
least,  to  vascular  spasm.  I  shall  have  to  speak  to  you  in  a  few 
minutes  relative  to  congestions,  and  show  you  again  how  such 
are  influenced  by  massage. 

Varicose  veins  are  exceedingly  troublesome,  and  in  some 
cases  dangerous;  the  rupture  of  a  large  varicose  vein  not 
unfrequently  causes  death  within  a  few  minutes  from  loss  of 
blood.  The  surgical  treatment  of  varicose  veins  is  not  always 
satisfactory ;  hence  you  find  a  large  number  of  persons  with 
their  limbs  encased  in  bandages  and  elastic  stockings,  often, 
too,  when  they  would  be  much  better  without  them  altogether. 

From  what  we  know  of  the  circulation  and  the  effects  of 
massage  in  lowering  blood  pressure  and  in  helping  on  the  flow 
of  venous  blood,  we  ought  to  be  led  to  the  conclusion  that 
massage  might  be  of  service  in  the  removal  of  these  dilatations ; 
this  IS  most   indisputably  the  case,  and  its  value  in  this 
respect  cannot  be  over-estimated.     You  have  seen  its  good 
effect  so  repeatedly  amongst  my  patients  that  I  will  not  say 
any  more  about  it,  except  to  draw  your  attention  to  a  patient 
now  under  treatment  for  spastic  paralysis.    If  you  remember 
she  had  a  lump  of  varicose  veins  in  the  bend  of  the  left  leg  • 
not  only  has  the  massage  nearly  cured  the  paralysis,  but  her 
varicose  veins  have  ceased  to  be  noticeable. 
_  We  believe  that  the  massage  processes  are  extremely  useful 
111  promoting  functional  activity  in  the  lymphatic  glands.  These 
gWs  you  must  know  are  exceedingly  numerous  throughout 
the  body  and  when  the  blood  becomes  infected  by  poisonous 
naatter,  either  from  within  or  from  without,  it  does  Lm  Zl 
they  are  storehouses  for  such  poisonous  material;  they  become 
swollen  and  en  arged  and  frequently  they  are  very  painful  Xs 
qmte  possible  that  the  poison  of  syphilis  and  the7e  erminL' 
agency  or  plasmic  force  of  cancer  and  of  tubercle  may  Cahi 
latent  m  these  glands  for  years,  or  even  for  a  generation  un  1 
some  exciting  cause  calls  them  into  activity.    Thrc  in  Sst 
knows  full  well  how  these  glands  are  subject  L  int^ctive  nro 

^^a^^trl^V"^  J^^-^  present  ware^  ot" 
nmy  acquainted.    Continuity  and  environment  are  the  most 

W°\Tr' i'  '''''''''''  ^^^y      indire  t  as  welT  as 

I  lect.    If  our  leucocytes  could  speak  they  would  in  all  Drobn 
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normal  proportions,  when  the  irritating  or  exciting  cause  dies 
out  or  becomes  removed.     Tlie  sensitiveness  of  lymphatic 
glands  in  some  people  is  truly  astonishing  ;  the  least  source  of 
irritation  will  set  up  in  them  a  hyperplasia  or  adventitious  cell 
growth,  running  its  course  of  existence,  and  dying  out  without 
leaving  a  trace  behind.    Sympathy  between  glands  is  one  of 
the  common  and  most  interesting  and  characteristic  features. 
Dr.  Groom,  in  a  recent  and  thoughtful  article  in  the  Lancet, 
on  "  The  Lymphatic  System  and  Cell  Agency,"  states  :  "  I  desu-e 
to  maintain  that  it  is  to  the  lymphatic  system  and  cell  agency 
that  most,  if  not  all,  forms  of  disease  are  due,"  and  he  gives 
fairly  good  evidence  that  this  view  has  considerable  foundation 
in  fact.    But  I  cannot  afford  to  be  impractical  or  hypothetical, 
for  we  have  to  deal  with  things  as  we  hnd  them  rather  than 
Avith  things  as  we  would  have  them  to  be.    Tangibility  and  the 
revelation  of  the  effects  of  massage  upon  disease  must  be  the 
motto  of  the  masseur,  rather  than  the  etiology  and  pathology 
of  diseased  states.    (I  assure  you  if  I  have  any  aim  at  all  in 
these  lectures  it  is  that  they  should  be  free  from  assumption, 
that  they  shall  be  to  you  as  food  of  the  most  assimilable  kind, 
giving  you  intellectual  and  physical  potential  energy). 

Now  lymphatics  and  lymphatic  glands,  or  "  the  lymphatic 
system,"  is  more  liable  to  disease  than  the  other  circulatory 
systems.  Of  course  with  the  mahgnant  forms  we  have 
nothing  whatever  to  do,  but  with  the  conditions  of  chronic 
inflammation  we  have  a  very  great  deal  to  do,  therefore  I  must 
bring  these  under  your  notice.  The  lymph  and  chyle  have  to 
pass^through  those  glands  on  their  way  to  the  blood,  so  that 
should  those  glands  become  obstructed  to  the  passage  of  these 
nutrient  fluids,  to  put  it  in  plain  words,  tissue  starvation  must 
result  The  lymphatic  glands  form  a  chain  of  ganghonic 
nutritional  foci  of  which  it  appears  that  the  thyroid  gland  is 
the  all-powerful  and  important  link.  I  shall  refer  to  this  again 
at  the  end  of  this  lecture. 

There  is,  however,  another  point  which  strikes  me  as 
extremely  probable.  It  is  this.  That  there  does  exist  a 
functional  derangement  in  these  glands,  (notably  uraemia) 
excited  by  the  too  rapid  generation  and  death  ol  ieuco- 
cvtes,  and  that  the  latter  is  the  originating  if  not  the  source 
of  those  poisonous  animal  organisms  which  are  the  chiet 
and  main  cause  of  autogenetic  infection.  Knowing  that  the 
healthy  functional  activity  of  a  lymphatic  gland  plays  an  im- 
nortant  part  in  the  nutritive  processes,  and  seeing  that  our 
maSations  upon  the  human  body  are  attended  by  a  gre^U 
rgXtation  in  the  powers  of  nutrito  and  ^^^^-^^l^^^-'  ^ 
naturallv  come  to  the  conclusion,  although  oft-times  at  the 
expense  0^^^^^        incredulity,  that  massage  processes  do  stimu- 
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late  and  excite  those  glands  to  renewed  energy  when  they  are 
ill  an  atonic  state  of  existence.  Functional  glandular  inactivity 
is  of  necessity  co-existent  with  general  failure  of  nerve  power, 
ajjart  altogether  from  subacute  congestive  and  inflammatory 
changes  to  which  the  glands  are  particularly  liable.  It  is  quite 
possible  also  that  the  primary  lesion  in  scrofulous  and  tuber- 
cular glands  is  due  to  these  causes,  and  no  one  can  say  that 
simple  anaemia,  chlorosis,  pernicious  anaemia,  and  lymphatic 
leucocythsemia  are  not  primarily  due  to  functional  inactivity 
of  the  lymphatic  glandular  system.  Therefore  you  see  it  is 
necessary  that  we  should  travel  somewhat  ahead  of  those  who 
beheve  that  the  Alpha  and  Omega  of  massage  is  merely  to 
hasten  onwards  the  lymph  and  blood  flow.  No  doubt  as  in 
veins  any  impediment  to  the  onward  flow  of  lymph  must  give 
rise  after  a  time  to  dilatation  of  the  lymphatic  walls,  leading 
to  varicosity,  and  possibly  insufficiency  of  the  valves,  with 
regurgitation.  Then,  if  you  follow  my  ideas,  I  think  you  must 
agree  with  me,  and  absolute  proof  is  by  no  means  wanting  to 
verify  my  statement,  -that  all  forms  of  functional  inactivity, 
sub-acute  and  chronic  inflammation,  simple  atrophy  and 
hypertrophy  of  lymphatic  glands  are  best  treated  by  our  mas- 
sage manipulations. 

I  might  perhaps  in  this  lecture  just  call  your  attention  to 
some  forms  of  hsemolytic  blood  disease,  such  as  angemia,  per- 
nicious anaemia,  chlorosis  and  leucocythjemia,  which  are  some- 
times so  very  difficult  to  cure.  I  have  not  had  great  experience 
m  the  treatment  of  these  cases  by  massage,  but  I  cannot 
Help  thinking  that  massage  with  oxygen  inhalations  and  the 
galvanic  current  to  the  spine  and  spleen  should  prove  a  verv 
efficient  remedy ;  at  all  events  I  must  say  that  I  think  it  is 
deserving  of  trial. 

Massage  and  galvanism  are  particularly  useful  in  chronic 
congestions  (hyperemia).    I  have  told  you  before  that  in  my 
opinion  you  had  better  leave  acute  or  active  congestion  alone 
if  resolution  does  not  take  place,  and  if  pus  is  not  formed  fram 
lalo^sTaranftb'  bloodvessels  becom^  relaxed IndSiecLT 

aaenf  w  ?b  ^^^^^  '"''''^^^^  than  any  other 

agent  with  which  I  am  acquainted.    I  need  scarcelv  tell  von 

tl^^Z^^'r^'^  ]  am  Inferring  toTcaT^^^^^^^^^^^ 

atSs  XcbT.  /ff  ^°  f  ilatation  of  veins  and  lym- 

pnatics,  wh  ch  is  often  accompanied  by  transudation  of  serum 

catil lariesTfl^f  "b  ^^^^^  ^'^'^"^'^^  tWaUs  of  the 

capiiiaiies)  the  absence  or  occurrence  of  dropsv  will  denend 

.y        naiaei,  and  will  pit  upon  pressure,  if  the  exuda- 
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tions  have  not  undergone  any  general  parenchymatous  or 
tibroid  change.  By  our  massage  movements  we  promote  the 
absorption  of  the  inflammatory  products,  and  remove  those 
disturbances  of  function  to  which  they  have  given  rise.  This 
absorption,  as  well  as  the  restoration  of  the  diseased  vascular 
wall,  can  only  be  obtained  through  the  agency  of  an  active 
interchange  of  blood  in  the  diseased  part,  and  stimulation  of 
all  the  tissues  therewith  concerned. 

The  diseased  vascular  walls  of  chemically  inflamed  parts 
can  only  be  restored  to  their  normal  condition  by  contact 
with  normal  healthy  blood,  it  is  therefore  necessary  for  the 
massage  manipulations  to  be  commenced  as  soon  as  possible 
after  the  acute  symptoms  have  subsided  ;  from  my  experience 
the  temperature  of  the  part  should  be  our  guide.  I  do  not 
think  that  we  can  rely  very  greatly  upon  the  nature  of  the 
pain,  neither  can  we  depend  entirely  upon  temperature  unless 
we  consider  its  variability ;  if  during,  say,  twenty-four  hours, 
we  note  that  the  local  temperature  varies,  sometimes  being 
normal,  we  may  then  conclude  that  carefully  applied  massage 
may  be  commenced,  for  by  massage  compressions  and  relaxa- 
tions the  currents  of  the  blood  and  of  the  fluids  are  promoted, 
and  a  more  rapid  interchange  of  the  streams  is  effected.  By 
this  means  only  can  the  processes  of  diffusion  and  absorption 
have  fair  play  and  the  nutritive  processes  be  advanced.  When  I 
have  to  speak  to  you  of  inflamed  joints,  I  shall  consider  this 
question  of  congestion  more  fully.  The  next  part  of  my  lecture 
refers  to  dropsies. 

When  we  speak  of  dropsies  we  mean  the  accumulation 
of  fluid  in  the  subcutaneous  cellular  tissue;  this,  as  you 
know,  is  usually  termed  cedema  or  anasarca.  When  an 
effusion  of  fluid  occurs  in  limited  cavities  it  is  usually  named 
after  the  cavity  in  which  it  exists.  I  might  say  that  dropsies 
depend  upon  the  fact  that  more  fluid  is  poured  out  from  the 
blood  vessels  than  the  lymphatics  are  capable  of  taking_  up 
and  returning  again  into  the  circulation  ;  this  arises  certainly 
in  the  majority  of  cases  from  paralysis  of  the  walls  of  the 
capillary  vessels  due  to  vaso-motor  nerve  inhibition.  Kanvier  s 
experiments  have  proved  that  ligature  of  the  vena  cava  m  the 
dog  does  not  usually  give  rise  to  oedema  of  the  lower  limbs,  but 
if  one  sciatic  nerve'is  divided,  the  corresponding  leg  at  once 
becomes  oedematous  ;  this  is  fairly  good  proof  that  so  long  as 
nerve  communication  is  intact  the  lymphatics  are  ab  e  to  ai)- 
sorb  all  the  fluid  which  the  capillaries  can  pour  out,  but  when 
the  nerve  is  divided  the  arterial  tonus  is  arrested  and  oeclema 
results,  because  more  fluid  is  poured  out  than  f^e  ymphatics 
are  capable  of  absorbing.  Positive  obstruc  ion  to  the  ai  tei  lal 
circulation  is  not  necessarily  attended  by  dropsy,  because  the 
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collateral  arterial  branches  will  in  most  cases  compensate  and 
carry  on  the  flow,  although  in  a  round-about  way. 

There  are  some  dropsies  which  seems  to  arise  almost  entirely 
from  blood  changes  when  the  blood  is  thin  and  watery  and  of  a 
lower  density  than  normal.  Under  such  conditions,  when  there  is 
no  impediment  to  the  venous  circulation  Ijeyond  the  mere  weight 
of  the  column  of  blood,  transudation  easily  takes  place  through 
the  walls  of  the  vessels.  Of  course  it  usually  shows  itself  in 
the  feet  and  ankles.  We  find  that  the  swelling  subsides  after 
the  body  has  been  in  the  horizontal  position,  and  it  is  absent  in 
the  morning,  but  marked  at  night  after  gravitation  has  over- 
come the  lessened  resistance.  We  must,  however,  remember 
that  the  general  tone  of  the  vessels  is  deficient  and  capillaries 
are  oft-times  dilated  from  this  cause. 

Let  me  tell  you,  if  you  please,  that  these  forms  of  dropsy  are 
best  relieved  by  local  massage,  but  general  massage  should  be 
employed  at  the  same  time.  There  is  no  reason  against  the 
use  of  other  therapeutic  measures,  such  as  iron  and  tonics,  to 
improve  the  quality  of  the  blood  in  those  cases  where  such 
remedies  are  demanded.  We  look  upon  massage  as  one  aid  to 
treatment,  and  no  physician  would  be  so  intolerant  as  to  adopt 
one  remedy  to  the  exclusion  of  every  other.  In  the  curative 
treatment  of  disease  our  knowledge  of  remedies  should  be  com- 
prehensive, and  our  views  should  be  unbiassed  and  free  from 
bigotry,  iiarrow-mindedness,  and  especially  should  we  be  free 
from  prejudice.  I  shall  never  attempt  to  claim  for  massage 
anything  more  than  I  have  found  by  experience  that  it 
deserves,  and  that  reason  and  common  sense  dictate. 

There  is  a  form  of  oedema  of  the  lower  limbs  which  is 
Irequently  persistent,  and  which  no  tonic  medicine  or  diet  or 
change  of  air  seems  to  relieve.  I  refer  to  the  dropsy  after 
some  acute  form  of  disease,  which  seems  to  be  dependent 
upon  a  weak  condition  of  the  vessels  rather  than  to  the  blood 
or  to  the  heart ;  it  cannot  be  due  to  a  deficiency  of  arterial 
tonus  alone  I  was  consulted  not  long  ago  about  such  a 
condition.  The  patient  had  suffered  from  typhoid  fever,  of  a 
severe  form ;  he  was  over  fifty  years  of  age,  but  he  recovered, 
and  as  far  as  we  could  make  out  there  was  no  organic  change 
m  any  organ  or  obstruction  to  the  venous  bloJd  flow  ;  the 
heart  sounds  were  normal,  and  the  arterial  tonus,  judging 
from  the  pulse  at  the  wrist,  was  also  normal ;  hi  geS 
sti-ength  was  good  but  the  lower  extremities  w;re  so  s^vol^en 

comfovf  ™  ''"^  '^fi^°  ^^""''^  ^^^^^""^  considerable  dis- 
in.Z     ^      ?  ^""^'^  ^""'^  remedies  had  been  tried 

aftM  ^^'n.^?"-'^  I  am  not  exaggerating  when  I  tell  you  that 

w  heTn  W '"-A^?,  I'"^^''  gentleman 
^valked  about  with  the  greatest  ease,  and  at  the  end  of  a  fort- 


120  MASSAGE  OF  VENOUS  AND  LYMPH  CIRCULATIONS. 

night  he  was  quite  cured.  Surely  this  was  no  coincidence ; 
nothing  of  the  kind,  it  was  a  Uving,  demonstrable  fact,  and  it 
requires  onlj^  the  merest  knowledge  of  tlie  physiology  of  the 
capillary  circulation,  not  only  to  explain  the  cause  of  the 
dropsy,  but  in  like  manner  to  show  the  rationale  of  the  effects 
of  massage  upon  the  vessels  in  bringing  about  the  cure. 
I  will  give  you  another  instance,  and  this  is  only  one  of  many 
of  the  same  kind  which  I  have  seen.  A  lady"  consulted  me 
about  a  swelling  of  the  left  leg  from  the  foot  to  the  knee, 
which  came  on  gradually.  The  limb  was  quite  painless  and 
had  been  so  from  the  first,  all  she  complained  of  was  the 
great  inconvenience  which  it  occasioned,  she  could  not  dance, 
and  in  fact  she  walked  with  considerable  difficulty.  This 
condition  of  the  leg  had  been  existmgfor  nearly  three  months, 
and  for  a  great  part  of  this  time  it  had  been  bandaged,  without 
any  good  result.  In  other  respects  her  health  was  excellent, 
the  spirits  were  good,  the  appetite  Avas  good,  and  every 
function  was  regular  and  natural.  The  dropsy  was  local,  and 
due  to  vascular  paresis,  there  was  nothing  to  indicate  any 
hindrance  to  the  circulation  from  plugging  of  vessels,  there 
was  unquestionably  local  vascular  paresis.  This  lady  rapidly 
recovered  under  the  influence  of  daily  massage  to  the  limb. 

I  have  now  to  draw  your  attention  to  a  form  of  swelling  of 
the  lower  limbs,  usually  the  left,  most  frequently  due  in  some 
way  to,  and  associated  with  the  puerperal  state.  Phlegmasia 
dolens,  or  white  leg,  as  it  is  commonly  called,  generally  comes 
on  about  the  second  or  thhd  week  after  delivery.  At  its 
primary  and  later  stages  it  pits  upon  pressure,  but  in  the 
intermediate  stage  it  is  hard,  somewhat  resillient,  and  elastic  ; 
its  pathology  has  never  been  well  defined.  Now  there  comes 
a  stage  in  the  history  of  this  disease  when  massage  should  be 
exceedingly  beneficial  and  highly  commendable.  I  am  not, 
however,  speaking  from  experience,  so  my  advice  in  this 
matter  must  be  taken  for  what  it  is  worth  ;  but  I  have  seen 
these  cases  in  years  gone  by,  and  I  well  rememl)er  how  long 
it  takes  for  these  limbs  to  resume  their  normal  condition,  if 
they  ever  do  so.  I  can  certainly  recall  to  my  mind  cases 
when  the  elastic  stocking  has  been  of  necessity  continuously 
w^orn.  It  is  only  reasonable  to  conclude,  as  is  the  case,  that 
the  limb  remains  for  some  time  deficient  in  tone— chculatory, 
muscular,  and  nervous.  Sometimes  there  is  a  persistent 
oedema  left  behind,  with  and  without  deficiency  of  muscular 
power.  The  limb  may  undergo  a  considerable  amount  of 
wasting,  and  the  cellular  tissue  may  be  hypertrophied,  from  a 
prohferative  hyperplastic  organization.  Of  course  in  manipu- 
lating the  tissues  the  movements  should  be  performed  with 
more  than  ordinary  care,  they  should  be  made  with  great 
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steadiness,  even  slowness,  clefiniteness,  and  precision ;  in  fact 
the  pressure  should  be  applied  direct  upon  the  tissues  rather 
than  in  a  centripetal  direction.  If  the  pressure  be  applied  in 
a  jerky,  ill-timed,  thoughtless,  and  careless  way,  thrombi  may 
become  detached,  which,  if  carried  into  the  circulation,  may  be 
productive  of  very  serious  consequences.  You  wall  no  doubt 
have  many  opportunities  of  proving  the  good  effects  of  skilful 
massage  in  these  cases,  and  your  manipulations  can  be  well 
aided  by  faradization  to  the  weakened  muscles.  I  saw^  some 
months  ago  a  case  of  persistent  swelling  and  hardness  of  the 
right  leg  and  thigh  in  a  young  lad  about  seventeen  years  of 
age,  due  to  inflammation  of  the  veins,  and  certainly  massage 
and  faradization  were  most  effectual  in  bringing  about  a  cure, 
although  the  treatment  had  to  be  carried  on  for  nearly  two 
months.  In  all  these  conditions  there  is  of  course  the  chance 
which  must  never  be  forgotten,  namely,  that  some  of  the 
partially  organized  matter,  as  I  have  before  told  you,  may  be 
carried  into  the  circulation,  and  I  should  be  sorry  in  any  way 
to  under-rate  the  importance  or  the  consequences  which  may 
follow  such  an  unfortunate  event,  l)ut  I  really  think  with  due 
cF„re  this  may  be  avoided.  I  have  had  no  experience  of 
massage  in  the  treatment  of  dropsies  of  cavities  except  the 
cavities  of  joints,  and  to  these  I  shall  refer  when  speaking 
to  you  of  joints.  Some  cases  have  been  recorded  where 
massage  has  been  used  successfully  in  the  treatment  of 
ovarian  dropsy,  but  I  know  nothing  al)0ut  it,  I  cannot 
therefore  recommend  it  to  you,  and  I  certainly  do  not  advise 
you  to  try  it ;  the  statement  would  be  interesting  however  if  it 
could  be  verified. 

Before  leaving  the  subject  of  dropsy,  I  must  direct 
your  attention  for  a  few  minutes  to  oedema  due  to  heart 
disease  or  to  some  obstruction  in  the  lungs.  Where  there 
is  defect  in  the  tricuspid  or  mitral  valves  of  the  heart, 
associated  with  dropsy,  there  is  some  imperfect  closure  of  the 
valves  and  widening  of  the  orifices,  giving  rise  to  a  backward 
or  regurgitant  flow  of  blood,  by  which  the  venous  circulation 
throughout  the  body  is  obstructed :  this  is  particularly  the 
case  when  there  is  disease  of  the  right  side  of  the  heart,  with 
dilation  of  the  riglit  ventricle  dependent  upon  obstruction  to 
the  flow  of  blood  throughout  the  lungs.  Dropsies  which  arise 
from  defect  in  the  circulation  of  the  blood  through  this 
side  of  the  heart,  generally  make  their  first  appearance  in  the 
tect  and  lower  extremities  where  the  greatest  obstruction  to 
re-absorption  takes  place.  It  is  self-evident  that  in  valvular 
disease  the  perfection  of  the  heart  as  a  pumping  machine  must 
be  seriously  interfered  with,  and  this  want  of  co-ordinate 
sustaining  and  rhythmical  action  must  necessarilv  disturb  the 
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normal  relationship  which  should  exist  hetween  the  arterial 
and  venous  circulations  ;  but  these  deficiencies  are  often  made 
good  hy  what  is  known  as  compensatory  action.  It  is  well 
known  that  extensive  valvular  disease  may  exist  without  giving 
rise  to  any  very  serious  changes  in  the  circulatory  sy'stem, 
and  this  state  of  things  may  go  on  for  years  without  the 
patient  feeling  any  discomfort.  But  without  compensation 
this  could  not  be,  valvular  disease  must  give  rise  to  increased 
resistance  in  one  direction  and  lessened  resistance  in  another, 
in  front  of  the  lesion  there  is  less  blood,  and  behind  it  there  is 
more  blood.  All  lesions  of  the  valves  of  the  heart  enrich  the 
venous  circulation  at  the  expense  of  the  arterial. 

All  resistance  to  the  movement  of  the  blood  through 
the  various  compartments  of  the  heart  and  the  vessels 
communicating  with  it,  must  cause  more  work  to  be  thrown 
upon  the  portion  of  the  heart  specially  related  to  this  part  of 
the  circulatory  system ;  hence  we  find  an  mcreased  thickness 
of  the  muscular  walls.  It  is  this  hypertrophy  which  gives 
what  is  called  compensatory  power  to  the  heart,  and  enables  it 
to  overcome  the  increased  resistance  which  the  valve  compli- 
cation originated  ;  plus  resistance  minus  compensatory  power 
is  the  first  cause  of  dropsy  from  heart  disease.  To  increase 
compensatory  power  and  to  lessen  resistance  is  the  first  and 
chief  aim  in  all  and  every  form  of  treatment ;  in  other  words, 
to  relieve  undue  pressure  and  venous  stasis,  which  are  the 
causes  of  those  serous  transudations,  which  we  know  as 
dropsies,  and  which  are  in  excess  of  the  normal  power  of  the 
lymphatics  to  absorb.  We  know  that  the  tendency  in  valvular 
disease  of  the  heart  is  to  upset  the  balance  of  power  between 
the  venous  and  arterial  currents,  the  quantity  of  blood  in  the 
arterial  system  is  lessened,  whilst  in  the  venous  system  it  is 
increased  to  overflowing;  this,  of  course,  extends  to  all  parts  of 
the  body,  but  it  first  makes  itself  evident  in  those  dependent 
parts  in  relation  to  the  common  law  of  gravitation  and  the 
pressure  of  the  column  of  the  blood.  Dropsies  of  the  viscera 
and  internal  cavities  follow  in  progressive  and  developmental 
order,  in  direct  ratio  with  the  exercise  of  the  mechanical  laws 
to  which  I  have  just  alluded.  It  is  well  to  remember  that 
compensation  and  dropsy  cannot  go  on  together.  _  Dropsy  is  a 
sign  that  compensation  has  done  its  best  and  failed ;  but  it  is 
not  a  sign  that  all  efforts  at  compensation  have  ceased.  If  we 
relieve  the  blood  pressure  by  stimulating  the  circulation 
through  the  veins,  and  by  stimulating  the  lymphatics  to 
increased  absorption,  and  the  skin,  the  bowels,  and  the  kidneys 
to  increased  activity,  we  can  lessen  resistance  and  re-establish 
compensation. 

Well,  so  far,  I  have  endeavoured  in  a  very  rough  and  humble 
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sort  of  way  to  give  you  the  merest  outhne  of  some  points  rela- 
tive to  certain  changes  in  the  circulation,  the  result  of  valvular 
disease  of  the  heart.  Now  I  wish  to  tell  you  that  massage  is 
not  contra-indicated  in  any  form  of  heart  disease  with  which  I 
am  acquainted,  unless  it  be  in  aneurism  or  the  extreme  fatty 
heart.  On  the  contrary,  I  shall  have  very  little  difficulty  in 
explaining  to  you  that  we  have  in  massage  a  valuable  means 
of  restoring  to  the  heart  and  to  the  circulation,  locally  and 
generally,  the  very  qualifications  which  they  so  much  need,  the 
lessening  of  resistance,  and  the  establishment  of  compensatory 
power.  I  need  not  say  anything  to  you  concerning  the  manipu- 
lations that  are  necessary,  they  are  as  I  gave  them  to  you  in 
my  second  lecture.  The  first  effect  of  massage,  then,  in  oedema 
is  to  relieve  the  veins,  to  free  these  distended  vessels  and  their 
dilated  walls,  to  remove  the  pressure  of  the  blood,  to  stimulate 
the  vaso- constrictor  nerves  into  activity,  and  increase  the 
absorptive  energy  of  the  lymphatic  system ;  by  so  doing  you 
increase  the  balance  of  poAver  between  the  venous  and  arterial 
circulations,  which  is  one  important  step  towards  altering 
venous  stasis  ;  the  vascular  tonus  cannot  fail  to  be  increased, 
and  the  heart  is  thus  relieved  of  a  certain  amount  of  inertia 
from  which  it  has  been  suffering  in  consequence  of  that  resist- 
ance which  its  efforts  at  compensation  have  failed  to  overcome. 
Massage,  then,  is  of  value  in  dropsy.  If  the  oedema  of  the  skin 
and  areolar  tissue  be  removed  by  this  method,  you  may  rely 
upon  it  every  part  of  the  body  will  be  similarly  influenced. 
Function  will  be  restored,  and  your  patient's  condition  will  be 
improved.  _  But  I  teh  you  again,  as  I  have  told  you  before,  and 
I  cannot  impress  this  upon  you  too  strongly,  we  look  upon 
massage  only  as  one  means  of  treatment ;  therefore  in  this,  as 
in  other  diseased  states,  promote  and  stimulate  the  action  of 
kidneys,  bowels,  and  skin,  by  diuretics,  diaphoretics,  and 
hydragogue  cathartics. 

There  is  a  form  of  disease  known  as  myxoedema,  which  I 
must  now  bring  under  your  notice;  it  has  received  considerable 
attention  by  a  committee  appomted  by  the  Clinical  Society  to 
investigate  its  nature.  During  my  career  at  the  Central 
London  Sick  Asylum  I  had  many  opportunities  of  making 
observations  upon  patients  suffering  from  myxoedema,  both 
trom  the  clinical  and  pathological  side.  I  have  seen  several 
cases  ately  m  private  practice,  which  have  derived  immense 
benefit  Iroin  massage  and  galvanism,  therefore  I  believe  firmly 
m  this  mode  of  treatment  over  any  other  in  this  disease.  We 
must  not  forget  that  there  are  types  of  myxoedema,  some 
presenting  every  characteristic  feature,  others,  again,  which  are 
marked  only  by  certain  of  these  signs.  You  might  be  inclined 
to  inter  that  this  is  merely  evidence  of  various  stages  of  the 
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disease,  but,  m  my  opinion,  this  is  not  the  case.  Therefore 
I  would  mamtani  that  up  to  tlie  present  time  the  clmical 
features  presented  by  these  varieties  of  type  have  not  been 
fan-ly  and  fully  elucidated.  The  term  myxojdema,  however, 
is  applicable  to  these  various  forms,  and  denotes  what  are 
really  the  most  prominent  pathological  changes,  namely,  "tlie 
invasion  of  the  tissues  of  the  body  by  a  jelly-like  mucous 
yielding  dropsy."  In  the  very  elaborate  and  able  report  of  the 
Clinical  Society's  proceedings  these  changes  are  made  clear 
and  evident— and  it  does  credit  to  the  labour  and  research 
of  British  medicine— so  that  myxosdema,  as  we  now  know  it, 
by  clinical  and  pathological  signs,  is  an  estabhshed  disease 
with  an  entity  of  its  own.  Still  I  feel  sure  tliat  it  is  capable 
of  further  division.  The  most  interesting  fact  in  relation  with 
these  changes,  which  are  principally  brought  about  in  the 
connective  tissues  of  the  body,  is  the  part  played  by  the 
thyroid  gland,  and  a  mass  of  evidence  of  all  kinds  has  been 
brought  forward  to  substantiate  this  association.  If  the  thy- 
roid gland  undergoes  removal,  destruction,  or  degeneration, 
the  signs  and  sjmiptoms  of  myxoedema  invariably  follow. 

The  pathology  of  myxoedema' is  faiidy  substantiated.  It 
consists  in  the  interstitial  development  of  fibrous  tissue 
throughout  all  parts  of  the  body,  particularly  in  that  of  the 
skin,  increasing  notably  the  bulk  of  the  body,  distortion  of 
the  features,  and  the  hands  and  feet;  yet  it  appears  that  pa- 
thology, up  to  the  present  time,  affords  no  explanation  of  the 
affections  of  speech,  movement,  sensation,  consciousness,  and 
intellect.  This  bemg  the  case,  How  are  we  to  account  for 
these  marked  defects,  which  should  be  indebted  to  some  definite 
factor  in  the  nervous  centres ;  and  why,  may  I  ask,  according 
to  some  unknown  pathological  law,  should  the  connective 
tissue  of  the  brain  and  spinal  cord  not  be  included  in  these 
changes,  when  they  are  common  to  eveiy  other  portion  of  the 
body?  For  my  own  part,  although  these  changes  are  not 
discoverable  after  death,  I  have  long  thought,  and  still  think, 
that  an  excess  of  mucus  does  exist  in  this  disease  in  the  nervous 
organs  prior  to  any  objective  clinical  manifestation.  We  have 
clearly  very  much  to  learn  concerning  the  etiology  and  rela- 
tive pathology  of  this  disease,  and  it  may  come  out  after  all 
that  the  nervous  system  is  the  fans  et  orif/o  mali ;  still  we  are 
bound  to  admit,  and  I  for  one  readily  do  admit,  that  the 
evidence  is,  so  far,  against  any  such  theory.  Etiology  and 
association  are  so  bound  up  with  cause  and  effect,  giving  rise 
to  complex  differentiations  and  degrees,  that  synthesis  of  desire 
to  formulate  often  exceeds  the  deep  scrutiny  necessary  for 
analytical  deduction. 

I  was  told  only  the  other  day  of  aleading  physician  in  the  North, 
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who,  when  asked  a  question  concerning  some  point  in  medicine 
or  physiolog}^  invariably  answered  in  the  same  way,  "  I  do  not 
know."  Now  this  physician  is  admittedly  a  man  of  consum- 
mate intellect.  But  I  must  not  forget  my  duty,  and  that  is  to  tell 
you  how  to  cure  myxoedema,  if  it  is  to  be  cured  at  all.  Out  of 
a  hundred  and  nine  cases  of  myxoedema  tabulated  by  the 
committee  of  investigation  in  their  report  just  issued  as  part  of 
the  Clinical  Society's  proceedings,  I  do  not  lind  one  case  of  cure, 
and  only  very  few  where  any  improvement  was  manifested.  I 
do  not  know  what  you  think,  but  from  the  patient's  point  of 
view  I  consider  it  extremely  unsatisfactory.  The  treatment 
consisted  chiefly  in  the  administration  of  cod  liver  oil,  nervine 
and  blood  tonics,  iodide  of  potassium,  nitro-glycerine  and 
jaborandi,  and,  as  you  might  suppose  by  the  influence  of  the 
latter  drug  upon  the  skin,  it  seems  to  have  been  productive 
of  some  benefit;  not  one  single  case  was  treated  by  massage, 
and  only  two  or  three  b}^  galvanism. 

In  the  fall  of  1886  I  was  consulted  by  a  lady  about 
fifty  years  of  age,  who  was  sent  to  me  by  Dr.  Philpots,  of 
Bournemouth.  The  moment  I  saw^ier  it  w'as  evident  to  me  that 
she  was  sufiering  from  myxoedema ;  her  tottering  gait,  puffy 
face,  masque-like  features,  hesitating  speech,  and  pallor  of  skin 
but  not  of  lips,  were  quite  sufficient  to  indicate  to  me  the  kind 
of  case  with  which  I  had  to  deal.  Her  husband  was  in  great 
distress,  as  he  said  the  whole  thing  came  on  so  suddenly  and 
a  physician  whom  he  consulted  gave  him  a  very  hopeless 
prognosis.  I  consider  in  this  case  that  all  the  signs  and 
symptoms,  objective  and  subjective,  were  well  marked,  memory, 
temperament,  sleep,  motion,  and  sensation.  She  had  a  skilled 
masseuse  to  live  in  her  house,  who  massaged  every  part  of  the 
body  for  one  hour  twice  a  day,  and  in  the  morning  the  limbs 
and  spine  were  well  faradized  ;  all  the  medicine  she  took  w'as 
an  alkaline  bromide  powder  at  bedtime.  After  a  month's 
treatment  she  improved,  and  at  the  end  of  three  months  her 
features  had  returned  nearly  to  their  normal  condition,  her 
walk  was  still  a  Uttle  shaky,  her  voice  was  clear,  the  hesitancy 
of  speech  had  gone,  she  could  walk  for  half  a  mile  without  sud- 
denly fallmg  down,  whereas  before  she  could  not  walk  a  hun- 
dred yards  without  support.  The  massage  and  galvanic 
treatment  was  continued  for  six  months,  and  I  might  say 
perfect  recovery  took  place. 

A  gentleman  over  fifty  years  of  age,  who  had  been  my  patient 
tor  a  long  time,  suffering  from  nervous  exhaustion  and  (as 
diagnosed  both  by  Dr.  Hughlings  Jackson  and  myself)  lateral 
sclerosis  of  the  spinal  cord,  with  some  mental  defects,  consulted 
me  one  day  on  account  of  swelling  of  the  feet.  I  had  not  seen 
him  for  over  six  months,  and  I  remarked  to  him,  "  How  stout 


12G 


MASSAGK  OF  VENOUS  AND  LYMPH  CIRCULATIONS. 


you  have  got."  "  Yes,"  says  he  ;  "  What  does  it  all  mean  I 
am  better  m  many  ways.  I  can  walk  much  better,  and  I  fe(4 
more  cheerful  and  comfortable  in  myself,  but  look  at  my  hands 
they  are  hke  legs  of  mutton."  And  there,  undoubtedly,"  was  the 
square  spade-like  hand  of  myxoedema.  The  feet  were  not 
oedematous,  but  they  were  like  the  hands,  swollen  and  enlarged, 
and  the  toes  were  like  the  fingers,  remarkable  for  their  square- 
ness of  outlme;  the  features,  too,  were  undoubtedly  symptomatic. 
Well,  I  saw  this  gentleman  the  other  day,  and  he  is  now  quite 
free  from  myxoedema  ;  there  might  be  some  shght  thickening 
and  blurring  of  the  features,  but  the  hands  and  feet  have  re- 
turned to  their  normal  state,  and,  oddly  enough,  his  paralytic 
symptoms  have  gone. 

In  the  spring  of  last  year  I  was  consulted  by  a  lady,  aged 
thu-ty-four,  married,  with  children.  She  said  her  health  had 
been  failing  for  three  or  four  months,  and  she  thought  worry 
had  to  do  with  it.  Her  speech  was  thick  and  hesitatmg,  and 
sometimes  she  used  one  word  for  another.  At  times  she  was 
unable  to  walk  straight,  and  her  husband  would  chaffingly  tell 
her  that  she  had  taken  a  little  too  much.  Upon  careful 
examination  it  was  evident  that  the  skin  of  the  face  and  of  the 
hands  was  thicker  than  normal,  and  remarkably  pallid  and 
wax-like.  The  lips  looked  thick,  but  were  of  a  good  red  colour, 
in  striking  contrast  to  the  colour  of  the  skin ;  she  was  obtuse, 
and  the  memory  was  decidedly  defective.  She  told  me  that 
she  had  taken  no  end  of  medicine,  which  did  her  no  good, 
and  after  some  hesitation  she  consented  to  undergo  a  course 
of  massage  and  galvanism.  The  body  was  massaged  all 
over  for  one  hour  night  and  morning,  and  the  combined 
current  was  applied  by  means  of  a  foot  bath,  the  negative  pole 
being  attached  to  the  bath,  which,  as  you  know,  is  made  of 
metal,  and  the  positive  pole  was  applied  to  the  nape  of  the 
neck,  in  the  form  of  a  long  electrode  of  metal,  covered  with 
chamois  leather.  No  medicine  was  given,  and  hj  the  end  of 
six  weeks  she  was  practically  well.  I  could  bring  under  your 
notice  other  cases  of  a  similar  character  to  these,  but  I  think 
you  have  had  enough  proof  that  in  these  varieties  of  myxcedema, 
massage  should  be  thoroughly  and  persistently  tried,  either 
with  or  without  galvanism,  i  have  the  greatest  faitli  in  this 
form  of  treatment  in  this  disease  when  entrusted  to  skilled 
hands. 


Lecture  YII. 


THE  WEIR-MITCHELL  TREATMENT. 

The  Introduction  of  the  Woir-TMitchell  Treatment— Influx  of  Masseurs  and 
IMasseuses — Instruction  in  Massage — Example  of  the  class  of  Patient  to  whom- 
this  Treatment  is  Api>licable — Diagnosis  of  Proper  Cases  for  Massage — The 
Psychical  Element  in  Weir- Mitchell  cases — Pat — The  nature  of  fat — Massage 
EsiDecially  for  Hysteria — Physicians  as  Masseurs — Dr.  Hale  White  on  IMassago 
— Dr.  Seguin  on  Massage — ^Seclusion — Rest — Massage — Dosage  of  Massage — 
Electricity  and  Galvanism — Feeding — Some  Points  of  Importance  for 
Consideration. 

When  more  than  twelve  years  ago  we  first  received  tidings 
from  Philadelphia  of  an  original  mode  of  treating  certain  forms 
of  nervous  disease  specially  known  as  hysterical,  hy  seclusion, 
rest,  over-feedmg,  massage  and  electricity,  the}"  were  received 
with  considerable  incredulity  and  doubt,  and  had  they  been 
associated  with  any  other  name  than  that  of  one  of  the  most 
eminent  physicians  in  America,  it  is  quite  possible  that  we 
should  not  at  the  present  time  have  heard  very  much  about  it. 
For  years  it  was  allowed  to  slumber  and  to  smoulder,  until 
Dr.  Playfair  applied  the  torch,  when,  in  a  very  short  space  of 
time,  it  was  burning  brightly,  and  now  there  is  scarcely  a  town 
in  this  country  where  there  does  not  reside  a  Hving  monument 
standing  out  as  a  record  of  its  well  deserved  reputation. 

It  is  only  natural  to  find  that  this  form  of  treating  disease, 
which  has  been  attended  with  such  marked  and  unprecedented 
success,  in  some  cases  almost  miraculous,  should  have  given 
rise  to  a  large  following  of  people,  calling  themselves  masseurs 
and  masseuses,  and  the  physician  in  truth  cannot  possibly 
do  without  them.  Some  are  thoroughly  qualified  for  the 
work,  and  others  are  utterly  unsuitable.  Of  course  this  is  to 
be  expected,  but  as  time  goes  on  the  chaff  will  be  sifted  from 
the  gram,  and  only  those  who  are  best  qualified  and 
accomplished  in  their  work  will  remain. 

I  have  studied  massage,  with  and  without  electricity,  for  many 
years  long  before  it  became  notorious,  and  it  has  been  my 
delight  to  impart  my  knowledge  to  others,  and  my  class  is  com- 
posed only  ot  those  who  are  blest  with  a  good  physique  and 
sometimes  with  more  than  an  average  amount  of  intellect 
i  am  m  no  way  ashamed  of  my  occupation  in  this  direction,' 
foi  I  am  confident  that  if  massage  is  to  take  its  place  as  a 
theiapeutic  agent  its  manipulations  must  be  carried  out  by 

vl'nf     ?         l^''"'^^-^'^^  '''' '  ^''^  there  must  be  a 

7\tlZ  K  ejerything,  and  the  treatment  of 

disease  by  massage  m  a  perfunctory  way,  without  a  complete 
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and  systematic  knowledge,  simply  leads  and  gets  the  whole 
thing  into  discredit,  and  also,  unfortunately,  involves  those  who 
have  associated  their  names  with  it.  There  is,  however,  some 
consolation  in  Imowing  that  it  has  been  the  means  of  curing 
a  large  number  of  nervous  disorders  which  were  looked  upon 
as  hopeless  and  incurable. 

It  is  my  object  and  my  desire  to  make  you  acquainted 
with  all  that  I  know,  both  from  my  own  experience  and 
from  that  of  others,  in  reference  to  what  we  now  recognise 
as  the  "  Weir-Mitchell  Treatment."  Of  com-se  we  are 
already  acquamted  with  all  forms  of  massage  manipulations, 
how  they  are  to  be  applied,  when  they  are  best  applied, 
and  what  are  the  usual  effects  produced  by  their  apphcation  ; 
we  have  also  considered  the  influence  of  massage  more  or  less 
upon  the  temperament  and  upon  the  character.  Now,  I 
have  told  you  more  than  once  with  reference  to  massage, 
that  just  as  we  build  up  the  physical  side  of  the  human 
body,  and  just  as  we  restore  the  functions  of  the  muscles,  so  we 
also  improve  and  restore  the  integrity  and  the  normal  balance 
which  should  exist  between  the  mind,  on  the  one  hand,  and  the 
body  on  the  other,  so  that  by  our  mechanical  manipulations 
upon  the  physical  side  of  our  existence  we  also  hope  to  restore 
derangements  in  the  mental  processes  which  are  so  intimately 
connected  therewith. 

I  will  first  draw  your  attention  to  one  or  two  points 
upon  which  Dr.  Weir-Mitchell  lays  some  stress.  He 
says  that  his  treatment  is  particularly  apphcable  to 
a  certain  class  of  cases,  and  "the  cases  which  I  have 
treated  have  been  chiefly  women  of  a  class  well  known  to 
every  physician — nervous  women,  who,  as  a  rule,  are  thm  and 
lack  blood.  Most  of  them  have  been  such  as  have  passed 
through  many  hands  and  been  treated  in  turn  for  gastric, 
spinal,  or  uterine  troubles,  but  who  remain  at  the  end,  as  at 
the  beginning,  unable  to  attend  to  the  duties  of  hfe— a  source 
alike  of  discomfort  to  themselves  and  anxiety  to  others." 
This  is  a  text  upon  which  any  medical  man  could  easily 
preach  a  sermon.  No  man  can  have  been  in  practice  more 
than  six  months  at  the  very  outside  without  commg  across 
some  cases  precisely  similar  to  those  referred  to  by  Dr. 
Mitchell.  They  are  constantly  presenting  themselves  to  the 
physician's  notice.  They  form  a  class  of  invalids  who  reall}^ 
do  a  great  deal  to  support  the  doctors.  Their  temperament 
becomes  so  morbid  that  nothmg  can  soothe  them,  nothmg  can 
quiet  them,  nothing,  apparently,  can  do  them  any  good  but 
the  assurance  that  they  have  a  doctor  at  hand  who,  m  case  ot 
trouble,  will  be  equal  to  any  demand  made  upon  him. 
We  mav  say  that  the  particular  cases,  then,  which  come  under 


TYPICAL  CASE  FOR  WEIR-MITCHELL  TREATMENT.  129 

the  Weir-Mitchell  treatment  are  people  suffering  essentially 
from  a  weak  condition  of  the  nervous  system, — ^an  unbalanced 
condition  of  the  nervous  system,  weak,  not  so  much  in  intellect 
or  in  body,  but  weak  whenever  their  nervous  system  is  strained, 
it  does  not  matter  from  Avhat  cause.   They  break  down  easily. 
They  are  generally  people  with  spurts  'of  energy,  but  this 
energy  with  which  they  are  endowed  is  incapable  of  any 
prolonged  and  sustained  effort.    In  all  probability  there  is 
some  hereditary  cause  for  this.     There  may  be  a  family 
history    of    alcoholism,    insanity,   epilepsy    or  diabetes; 
causes  which  we    know  are   likely   to  give   rise  to  an 
unstable,  erratic  and  ill-balanced  nervous  system,  commonly 
known  in  women  as  hysterical.    At  one  time  they  may  be 
In-ight,  happy,  and  cheerful,  and  pleased  with  everybody  and 
everything;    they  are   frequently  highly   intellectual  and 
accomphshed,  and  the  very  soul  of  the  society  in  which  they 
move  and  have  their  being— still  they  are  usually  almost 
morbidly  excitable.   This  may  go  on  for  years,  with  occasional 
exceptions  of  headache,   lassitude,  weariness,  sleeplessness 
and  sudden  emotional  outbursts,  the  cause  of  which  seems 
inexplicable   when  a  change  comes   over  the  scene,  some 
disturbing  element  arises,  it  may  be  of  a  slight  nature,  leading 
to  grief,  jealously  or  fear,  and  the  once  jubilant,  gay,  cheerful 
iiigh-spirited,  light-hearted  woman  is  converted  into  the  verv 
antithesis  of  her  former  self.     She  becomes  retiring,  and 

whlnl!  r  ^"T^'  ^""^  associates ;  her  occupations, 

wh  ch  at  one  time  gave  her  so  much  pleasure,  are  now  forsaken 
and  cast  aside ;  her  chief  aim  is  to  be  alone  ;  her  features  grow 
ca  eworn  and  pale ;  her  appetite  fails ;  the  least  thing  tries 
her  and  she  appears  mdifferent  to  those  formerly  most  dear 
to  her;  she  is  usually  to  be  found  lying  upon  th?  couch 
every  movemeiit  seems  to  be  associated%vith  effort  To  move 
wearies  her ;  to  read  wearies  her  ;  to  play  the  piano  weaiils 
her;  to  eat  and  even  to  speak  weary  her;  and  so  the  dav 
passes,  m  dream-hke  monotony.  She  is  tired  on  goinVfo  bt/ 
and  m  the  mornmg  after  a  sleepless  night  feeWill  ^ 
tired,  until  finally  she  takes  to  her  bed  altogethe?    TonicH  e 

a  human  bdng.'        r  examta^.V^"!; 
phyBical  condition  one  sZt  l,^     •     ^''^  patient's 
uiuon,  one  gieat  teatme  is  slowness  and  weakness 
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of  the  circulation,  coldness  of  the  body  generally,  but 
particularly  of  the  extremities,  an  icy  coldness.  The  palms  of 
the  hands'  and  soles  of  the  feet  are  bedewed  with  clammy 
sweat,  the  skin  of  the  body  is  dry,  wrinkled,  shrivelled  and 
parchment-like  to  the  touch.  The  muscles  are  wasted  and 
flabby  and  quite  unequal  to  any  sustained  effort.  Her  friends 
are  constantly  watchful,  anxious  and  solicitous,  and  both  they 
and  the  nurses  are  wearied  with  their  constant  efforts  to  do 
something,  which  is  generally  declined  and  no  sooner  declined 
than  called  for.  This  is  by  no  means  a  fanciful  picture  of 
a  "  Weh-Mitchell  case,"  and  it  is  a  condition  which  seems  to  b<j 
a  basis  for  other  superstructures.  Manifestations  analogous 
to  those  of  central  nervous  disease  are  sometimes  added  to 
the  above,  and  in  some  cases  it  requires  intuitive  skill  and 
experience  to  determme  the  exact  nature  of  the  disease.  We 
may  have  a  simulated  ataxic  paraplegia,  or  disseminated 
lateral  sclerosis.  In  the  consideration  of  what  cases  are,  and 
what  cases  are  not  likely  to  be  benefited  by  this  treatment,  we 
must  b3  as  careful  as  possible  to  exclude  ah  som-ces  of  error  ; 
still,  however  careful  we  may  be  in  diagnosis,  there  are  some 
cases  which  baffle  even  the  most- consummate  skill,  and  my 
rule  invariably  is,  when  in  doubt,  to  have  the  benefit  of  a 
second  opinion,  and,  if  still  in  doubt,  to  explam  the  whole 
matter  clearly  to  the  friends,  so  that  all  misgivmgs  and 
misunderstandings  may  be  averted.  When  m  doubt  the 
massage  treatment  should  be  had  recourse  to,  and  after  a 
few  months,  if  no  decided  improvement  takes  place  m  any 
way,  it  should  be  discontmued,  and  the  patient  relegated  to 
the  class  of  incurables.  ,  i. 

Let  me  tell  you  this  frankly,  I  would  much  rather  have 
thoroughly  good  cases  to  treat,  such  as  I  have  just  depicted, 
than  half  and  half  cases,  for  they  usually_  yield  much  more 
rapidly  to  treatment,  and  the  cure  of  them  is  considered  much 
more  wonderful  than  is  the  cure  of  the  latter. 

I  would  like  to  say  a  word  or  two  relative  to  other  cases 
adapted  to  the  Weir-Mitchell  treatment,  and  I  shall  then  briefly 
refertothosethatare  not  so  adapted.  I  am  notgoingto  give  you 
thehistory  and  treatment  of  many  cases,  I  would  rather  endea- 
vour to  lay  before  you  the  characteristic  features  upon  a  broad 
basis  by  which  means  it  seems  to  me  you  will  the  better  com- 
prehend what  a  Weir-Mitchell  case  really  is.  _ 
^  Now  the  first  thing  above  all  others  to  be  ^^^f 
Has  the  patient  any  organic  disease  upon  ^^Mi  ^^^^ 

or  state  of  the  body  depends?     ^^^l^^^'^X    His  t^^^^^ 
of  either  the  brain  or  the  spmal  cord  ?    _  Again .  lias  tne 
;lt?ent  ally  uterine  or  l*ic  trouble  winch  m^^^ 
influence    the    treatment?     Has    the    patient  an>tiinv 
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upon  her  mind  which  is  just  as  Hkely  to  mar  its  effects 
as  would  some  serious  uterine  displacements  ?  At  all  events, 
before  I  commence  treatment  I  endeavour  to  get  these  points 
cleared  up ;  it  is  simply  cruel,  to  say  the  least  of  it,  to  place 
patients  under  an  expensive  course  of  massage  if  there  be  no 
chance  of  its  proving  beneficial.  Strangely  enough,  one  morn- 
ing last  week  I  was  consulted  by  a  man  in  the  prime  of  life, 
a  country  gentleman,  well  built,  of  florid  complexion,  and 
altogether  of  excellent  physique,  muscles  hard  and  with  a  grasp 
of  iron.  His  chief  complaint  was  despondency  and  dread.  He 
had  heard  of  the  massage  treatment,  and  was  greatly  surprised 
when  I  told  him  that  I  thought  it  would  do  him  harm.  The 
capes  which  are  most  likely  to  receive  benefit  from  the  Weir- 
Mitchell  treatment  are  those  where  nutrition  is  defective. 
■Massage  always  benefits  weakness  and  feebleness  when  the 
cause  is  due  to  arrest  of  function. 

We  can  scarcely  hope  to  be  successful  in  those  cases 
of  hysteria  _  which  have  advanced  beyond  the  border 
land  of  sanity.  Here  we  have  to  use  great  discrimi- 
nation, not  only  in  diagnosis,  but  also  in  the  application 
of  treatment.  I  know  it  is  a  common  practice  with  those  who 
ought  to  be  better  acquainted  with  a  scientific  system  of  mas- 
sage and  all  that  pertains  to  the  Weir- Mitchell  treatment,  to 
serve  all  cases  in  the  same  way,  without  due  regard  to  'the 
psychical  elements  which  materially  avert  the  success  we 
hope  will  attend  our  efforts,  This  is  a  great  and  serious  error  • 
tor,  as  we  have  seen  that  it  is  essential  and  necessary  to  guard 
against  any  obstruction  on  the  physical  side,  so  have  we  to 
adapt  our  methods  to  antagonizing  influences  on  the  psychical 
side.  _  Every  case  has  to  be  and  must  be  treated  upon  its 
especial  requirements.  No  one  would  be  fooHsh  enough  to 
expect  remedial  results  from  an  irrational  mode  of  procedure 
but  m  many  cases  of  signal  failure  which  have  come  to  mv 
own  personal  knowledge,  those  failures  have  arisen  simply  from 
want  of  system  and  a  due  appreciation  and  considei^tion  of 
cause  and  effect,  and  the  cases  have  subsequently  yielded  to  -i 
treatment  supported  by  a  careful  discrimination  of  their  neces 
sary  requirements,  and  the  application  of  methods  associated 
with,  though  m  some  ways  divergent  from,  the  integrity  of  a 

r"iTof  ''''"I'f  nponasappHcabletS  azYfol: 
oteitnei  mental  or  physical  derangements,  althoucrh  in  tbo 

fXbl  T"''''r  'U'^'f  '^'^'"^  ^'^^^  b^^^^  soundfnd  ine- 
tutable.     It  must  not  be  forgotten  that  in  those  cases  ^vhlX 

we  beheye  o  be  suitable  to  the  Weir-Mitchell  tr  eatment  Iw 

IS  a  marked  mental  disturbance.    I  never  yet  met  vTf^  a  cSe 

of  hysteria  where  there  was  not,  and  although  up  to  the  p^eseS 

time  I  have  not  ventured  to  treat  a  case  of  c'onfi  -med  man L  by 
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this  system,  still  I  believe  and  hope  that  before  long  some  man 
will  arise  with  an  inventive  mind  like  Weir  Mitchell  and 
organize  a  system  of  massage  by  which  the  psychical  side  of  our 
nature  may  become  as  amenable  to  treatment  as  the  physical. 
Hopeless  as  it  may  now  appear,  this  result  mayj'etbe  attained. 

The  mam  points  for  thought  and  reasoning  in  the  Weir- 
Mitchell  system  of  cure  are  rest,  feeding,  seclusion,  massage, 
?ind  galvanism ;  but  before  considering  these  I  should  like  to 
make  you  acquainted  with  one  or  two  facts  relative  to  the 
changes  in  tissue  which  we  know  are  brought  about  by  our 
manipulative  modes  of  procedure.    A  word  or  two  about  fat. 

No  one,  I  think,  can  deny  that  some  fats  are  wholesome,  whilst 
others  are  unwholesome.  Weir  Mitchell  writes  of  an  old  nurse 
who  assured  him  that  in  her  experience  "  some  fats  is  fast,  and 
some  is  fickle,  but  cod  oil  is  easily  squandered,"  therefore,  as 
he  says,  the  fat  of  an  obese  antemic  person  may  vary  from  the 
fat  of  a  fat  and  florid  person.  "  The  flabby  relaxed  state  of 
many  fat  people  is  possibly  due,  not  alone  to  peculiarities  of  the 
fat,  but  also  to  want  of  tone  and  tension  in  the  areolar  tissues 
which,  from  all  that  we  know  of  them,  may  be  capable  of  under- 
going changes  as  marked  as  those  of  muscle.  I  thmk  there 
can  be  little  question  about  there  being  fats  which  are  stable 
and  firm,  and  fats  which  are  prone  to  rapid  disintegration  and 
absorption.  This  must  be  the  case,  I  should  presume,  for  some 
of  my  patients  have  lost  fat  rapidly  after  the  massage  treat- 
ment has  been  discontinued,  whilst  others  have  maintained  the 
gain  when  the  conditions  of  treatment  have  been  precisely 
similar.  One  thing  we  must  bear  m  mind,  and  upon  which 
Dr.  Mitchell  seems  assured,  namely,  "  That  increase  of  fat,  to 
be  a  wholesome  condition,  should  be  accompanied  by  gain  in 
quantity  and  quality  of  blood,  and  that  while  increase  of  flesh 
after  illness  is  desirable  and  a  good  test  of  successful  recovery, 
it  should  always  go  with  improvement  in  colour.  Obesity  with 
thm  blood  is  a  most  unmanageable  condition."  We  must  not 
forget  that  a  person  under  massage  treatment  if  he  is  by  heredity 
of  the  lean  kind  cannot  hope  to  gain  fat  after  the  same  rate  as 
a  person  who  by  heredity  is  prone  to  develop  a  superabundance 
of  this  material.  I  have  a  lady  about  thirty  years  of  age  a,t  the 
present  time  under  my  care,  who  was  excessively  thin  prior  to 
undergoing  the  Weir-Mitchell  treatment,  and  during  the  course 
she  gained  only  five  pounds  in  weight ;  but  shortly  afterwards 
she  increased  "in  weight  with  enormous  rapidity,  on  account 
of  the  sudden  and  rapid  development  of  fat ;  this  was  attended 
with  the  manufacture  of  good  blood  and  a  general  improve- 
ment in  health.  We  know  of  many  cases  of  hysterical  women 
who  have  lain  in  bed  and  apparently  eaten  nothing,  and  yet  they 
have  grown  immensely  fat,  but  it  has  not  been  good  fat,  they 
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have  been  pale  and  antemic  and  given  to  vomit  blood,  and  how 
they  gain  in  fat  is  oft-times  mysterious.  Fat  gained  by  mas- 
sage is  almost  always  accompanied  by  gain  in  blood,  that  is  to 
say,  "  massage  fat"  is  the  best  of  all  fat. 

There  are  some  cases  which  are  greatly  benelited  by 
the  Weir-Mitchell  cure,  who  have  nothing  very  special 
the  matter  with  them,  certainly  they  have  no  marked 
hysteridal  symptoms  ;  women  who  very  easily  get  tired,  and 
complain  of  vague  pains,  particularly  in  the  back,  spine, 
and  head,  who  constantly  suffer  from  dyspepsia  and  consti- 
pation, and  to  whom  life  seems  a  burden.  They  know  and  feel 
that  they  suffer  from  nervous  exhaustion,  they  have  taken 
no  end  of  medicine,  visited  every  Spa  in  Europe  without  be- 
coming in  any  way  changed,  and  they  remain  for  years  feeble 
and  for  ever  tired.  For  them,  as  for  the  whole  class,  the 
pleasures  of  Hfe  are  limited  by  this  perpetual  weariness,  want 
of  resolution,  and  failing  resistance,  The  mode  of  applying 
massage  in  these  cases  does  not  vary  from  the  methods  with 
which  I  have  already  attempted  to  make  you  acquainted,  but 
I  would  have  you  bear  in  mind  that,  as  these  hysterical  cases 
improve  and  gain  in  fat  and  weight,  the  massage  manipulations 
must  be  increased  in  strength,  especially  to  the  muscles  of  the 
back  and  the  buttocks.  You  know  we  all  have  different  ideas 
concerning,  not  only  the  value  of  massage,  but  the  mode  of 
manipulatmg  also.  There  are  some  physicians  who  declare  it 
does  not  matter  how  massage  is  done,  so  long  as  the  muscles 
are  well  thumped,  beaten  and  punched  about.  Dr.  Graham 
writes  as  follows  It  is  to  be  regretted  that  physicians  do  not 
oltener  try  their  hands  at  massage  themselves.  They  would  be 
lully  indemnified  for  their  time  and  trouble  in  the  improvement 
of  their  tactus  eruditm  which  would  enable  them  to  appreciate 
the  changes  mthe  tissues  brought  about  by  massage,  and  this 
would  open  a  new  and  interesting  field  of  observation  to  them. 
Furthermore,  the  benefit  of  their  visit  would  then  be  immediate 
l\r^^^  1  mediate  as  when  it  is  the  medicine  prescribed  and 

IS,  that  they  would  often  prevent  their  glory  from  deuartina  t„ 
favmt '  :f  '1'         -'^"^^^^^^^^y  |-noLntldTbnti;,u 
!Sy  ;;i;ctre.^''  ^^'^""^^'^  "  -  the 

agiee  with  1)1.  Graham  that  those  who  do  not  know  should 
not  attempt  to  teach.  Dr.  Hale  White,  assistant  pCicS^^ 
Guy  s  Hospital,  m  a  chnical  lecture  on  a  severe  case  of  1  vsteri  i 

^e  'bH-J;-  rrr'r.''-''''^^^  ^^^^  isolation  lu'blS^ 
he     Bntish  Medical  Journal"  for  July  30th,  1887  -ives  tS 
tollowmg  instructions  to  his  class  in  reference  to  n.ass^^^^^^^^ 
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to  me  has  a  very  comical  aspect.  He  says  :  "  You  will  probably 
perform  it  very  much  better  if,  remembering  what  you  wish  to 
effect,  you  set  to  work  as  you  think  l)est,  than  if  you  follow 
many  of  the  quackish  descriptions  in  print.  When'  you  have 
to  instruct  a  nurse,  it  is  best  to  give  her  some  definite  method  and 
perhaps  something  like  this  is  as  good  as  any  :  First  grease  the 
parts  with  vaseline  or  oil  (what  is  this  for?),  and  if  the  skin  be 
very  hairy  it  may  be  necessary  to  cut  the  hair;  then  stroke  the 
muscles  firmly  several  times  with  the  edge  of  the  hands  in  the 
direction  of  the  venous  flow.  In  'places  ivhere  this  is  impossible, 
sucli  as  the  back,  always  stroke  in  the  same  direction  (what  does 
this  mean  ?) ;  on  the  abdomen  follow  the  course  of  the  colon  ; 
next  you  may  take  up  the  skin  between  the  thumb  and  fore- 
finger and  rub  it  betioeen  them,  one  hand  following  the  other  in 
the  same  direction  as  the  strokmg ;  then  thoroughly  knead  the 
muscles  with  one  or  both  hands  according  to  the  size  of  the 
part,  in  the  same  direction  as  already  mentioned  ;  after  this 
move  all  the  joints  m  every  direction  ;  then  you  may  conclude 
by  striking  the  muscles  with  several  small  blows,  but 
this  is  not  of  much  importance.  The  full  time  should 
be  about  an  hour  twice  a  day  for  the  whole  body. 
If  there  be  a  painful  spot,  and  the  case  is  one  of  hysteria, 
particularly  direct  your  energies  to  this  part.  Of  course,  you 
will  teach  the  nurse  to  avoid  the  bones.  I  have  left  out  all 
the  uncouth  terms  that  are  often  applied  to  massage,  in  order 
to  make  it  as  simple  as  possible." 

I  have  given  you  word  for  word  an  instance  of  how  massage 
is  taught  in  one  of  our  greatest  London  Hospitals,  and  of  its 
value,  or  the  effect  such  teaching  can  have  upon  the  minds  of 
students,  you  can  judge  for  yourselves.  The  eminent  physician. 
Dr.  E.  C.  Seguin,  in  the  "Archives  of  Medicine  "  for  April,  1881, 
says  that  even  in  New  York  there  are  few  manipulators  who 
can  be  trusted  to  do  massage  well.  Non-medical  people  may 
become  expert  and  skilful  in  the  individual  manoeuvres  em- 
braced under  the  term  massage  ;  but  they  ought  to  have  their 
efforts  directed  by  a  physician.  Physicians,  in  addition  to  want 
of  time,  may  lack  the  necessary  qualifications  for  doing  mas- 
sage well ;  but  they  would  often  find  it  to  their  advantage  to 
be  their  own  mechanics  as  well  as  architects  in  this,  as  already 
intimated.  You  know  I  always  advise  my  pupils  to  practice  the 
different  massage  manipulations  upon  each  other;  it  is  the  only 
way  to  learn  thoroughly.  And  never  forget  that  all  procedures 
should  be  commenced  with  moderation  and  gentleness,  and 
that  their  force  should  be  gradually  increased  as  the  patient 
gets  accustomed  to  them.  But  I  have  made  you  so  conversant 
with  all  this  by  teaching,  by  demonstration,  and  by  practice, 
that  I  need  scarcely  say  anything  more  to  you  about  it. 


SECLUSION. 


135 


We  have  considered  our  patient  who  is  to  be  put  under 
the  Weir-Mitchell  treatment,  and  we  know  the  remedies  which 
we  mean  to  adopt  for  her  cure.  Let  us  analyse  the  nature 
of  these  remedies,  and  the  effects  they  are  likely  to  produce 
upon  the  patient. 

Seclusion. — In  the  matter  of  seclusion,  I  am  entirely  and 
absolutely  in  agreement  with  Weir  Mitchell;  and  it  undoubtedly 
forms  the  basis  of  his  cure.  These  hysterical  and  nervous 
people  must  be  disentangled  from  the  meshes  of  their  old 
habits,  and  removed  from  contact  with  those  who  have  been 
the  willing  slaves  of  their  caprices.  This  is  true,  and  has 
been  thoroughly  and  completely  borne  out  in  practice.  For 
years  I  failed  in  curing  these  hysterical  cases,  because  I 
Avas  unable  to  remove  them  from  their  friends  and  their 
surroundings,  which  had  become  jpart  of  their  life  of  sickness. 
During  the  past  summer  I  cured  a  very  bad  case  of  hysteria ; 
but  I  had  the  greatest  difficulty  in  removing  the  patient  from 
her  friends  and  adopting  a  system  of  isolation.  The  mother's 
words  were  :  "If  she  must  die,  pray  let  her  die  at  home.  I 
cannot  be  separated  from  her  while  she  lives."  Fortunately, 
good  counsels  overcame  the  mother's  scruples,  and  her  daughter 
was  completely  isolated  for  one  month  ;  and  in  three  months 
she  was  completely  restored  to  health.  The  importance,  then, 
of  isolation  in  purely  hysterical  cases  must  be  absolute.  When 
cases  of  this  kind  come  under  my  care  for  the  Weir-Mitchell 
cure,  the  first  thing  which  I  sometimes  see  upon  entering  the 
room  is  no  end  of  photographs  of  the  patient's  friends.  These 
are  at  once  taken  bodily  out  of  the  room  without  the  slightest 
comment,  and  so  are  books  in  which  sympathetic  verses  from 
friends  are  written.  We  must  break  the  chain  which  has  for 
such  a  long  time  truly  been  the  means  of  binding  the  captive  in 
captivity.  No  letters,  or  messages,  or  any  other  forms  of  com- 
munication are  permitted ;  and  neither  threats  nor  entreaties 
must  overcome  the  confidence  of  the  nurse  in  this  matter.  Of 
course,  in  a  large  number  of  cases  seclusion  is  not  required, 
especially  where  we  have  merely  exhaustion,  with  pallor  and 
dyspepsia,  and  with  no  special  loss  of  tissue.  Therefore  you 
see  we  have  patients  for  whom  isolation  is  absolutely  necessary, 
and  others  for  whom  it  is  not. 

The  cast's  demanding  separation  from  friends  belong  particu- 
larly to  the  hysterical,  though  not  necessarily  to  the  emotional 
class,  where  the  morbid  condition  of  the  mind  is  co-relative 
with  bodily  defects.  But  when  the  mental  condition  is  worse 
than  the  physical,  then  absolute  seclusion  is  unwise  and  un- 
.1ustifia,ble.  I  do  not  say  that  the  Weir-Mitchell'  treatment  is 
unjustifiable,  but  only  the  seclusion  item  of  it. 

Rest.~M  first  sight  it  may  seem  strange  that  the  cure 
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should  in  part  consist  of  rest,  al)solute  and  complete  rest ;  the 
patients  not  movmg  except  to  perform  the  ordinary  of&ces  of 
nature.  They  are  fed  like  children,  and  must  in  this,  as  in  all 
other  matters,  be  made  to  feel  themselves  subordinate,  and  to 
practise  and  exercise  obedience  and  self-restraint.  In  this 
way  we  are  helping  to  rebuild  a  shattered  moral  constitutional 
state,  which  is  equally  as  important  as  restoring  the  physical 
part  of  their  bemg ;  but  we  work  on  both  at  the  same  time, 
hoping  and  belie^dng  that  we  shall  repah-  the  mental  in  direct 
ratio  with  the  physical.  Many  of  these  patients,  it  must  be 
remembered,  have  been  lymg  m  bed  for  months  and  years, 
but  they  have  not  been  at  rest.  On  the  contrary,  they  have 
suffered  from  great  inquietude,  havmg  so  given  way  to  a  chronic 
feeling  of  discontent  that  they  have  been  almost  constantly 
alternating  between  agitation,  peevishness,  fretfulness,  and  out- 
bursts of  really  uncontrollable  temper ;  or  moody,  morose,  and 
in  a  condition  of  unrest,  possibly  from  imagining  themselves 
neglected,  when  in  reality  those  about  them  have  been  half  dead 
of  exhaustion,  fatigue,  and  distress  on  their  account,  ever  trying 
to  please  them,  but  always  failing.  "Let  us  think,  then," 
says  Dr.  Mitchell,  "  when  we  put  a  person  to  bed,  that  we  are 
lessening  the  heart  beats  some  twenty  a  minute,  nearly  a  third ; 
that  we  are  making  the  tardy  blood  to  linger  in  the  bj^-ways 
of  the  blood  round,  for  it  has  its  by-ways ;  that  rest  prone  bmds 
the  bowels  and  tends  to  destroy  the  desire  to  eat,  and  that 
muscles  in  rest  too  long  get  to  be  unhealthy  and  shrunken  in 
substance.  Bear  these  ills  in  mind  and  be  ready  to  meet 
them,  and  we  shall  have  answered  the  hard  question  of  how 
to  help  by  rest  without  hurt  to  the  patient." 

We  must  not,  then,  forget,  and  of  course  it  is  apparent  to  the 
most  superficial  observer,  that  confining  a  patient  to  absolute 
rest  in  bed,  must,  under  ordmary  conditions,  be  productive  of 
a  serious  train  of  evils :  exhaustion  and  debility  are  increased, 
the  muscles  become  feeble,  the  joints  stiff,  the  bowels  consti- 
pated, the  appetite  impaired,  the  circulation  enfeebled,  and 
digestion  and  assimilation  weakened.  But  we  shall  see  in 
describing  this  treatment  how  these  evils  are  overcome. 
What  we  want  is  a  maximum  of  rest  with  a  minimum  of 
unrest  of  function.  I  have  constantly  been  endeavouring  to 
impress  upon  you  that  the  healthfulness  and  activity  of  a  part 
depends  upon  the  due  performance  of  function.  If  the  natural 
function  of  a  part  be  withheld  its  integrity  becomes  weakened 
and  impaired.  Nutrition  and  function  work  together.  Many 
people  suffer  from  indigestion  because  they  give  their  stomachs 
too  little  work,  and  many,  also  suffer  from  indigestion  because 
the  stomach  is  asked  to  accomplish  more  than  it  is  able  to 
perform.    But  we  have  considered,  and  shall  be  constantly 
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considering,  tliiw  question  of  supply  and  demand,  knowing 
that  an  exact  balance  between  the  two  is  essential  to  health. 

To  exemplify  this  let  me  give  you  one  of  Dr.  Weir  Mitchell's 
own  cases:  "Mrs.  P — ,  aged  fifty-two,  was  brought  to  me  from 
New  Jersey,  having  been  supine  in  bed  for  fifteen  years.  I  soon 
knew  that  she  was  free  from  disease.and  had  stayed  in  bed  at  first 
because  there  was  some  lack  of  power  and  much  pain  on  rising, 
and  at  last  because  she  had  the  firm  belief  that  she  could  not 
walk.  After  a  week's  massage  I  got  her  up.  I  had  won  her 
full  trust,  and  she  obeyed  or  tried  to  obey  me  like  a  child. 
But  she  would  faint  and  grow  deadly  pale,  even  if  seated  a  short 
time.  The  heart  beats  rose  from  sixty  to  a  hundred  and 
thii-ty,  and  grew  feeble ;  the  breath  came  fast  and  she  had  to 
he  down  at  once ;  her  skin  was  dry,  sallow,  and  bloodless ; 
her  muscles  flabby ;  and  when  at  last,  after  a  fortnight  more, 
I  set  her  on  her  feet  again,  she  had  to  endure  for  a  time  the 
most  dreadful  vertigo  and  alarming  palpitations  of  the  heart; 
while  her  feet  after  a  few  minutes'  feeble  walking  would  swell 
so  as  to  present  the  most  strange  appearance.  By-and-by  all 
this  went  away,  and  in  a  month  she  could  walk,  sit  up,  sew, 
read,  and,  in  a  word,  live  like  others.  She  went  home  a  cured 


woman." 


In  this  case  we  have  an  undoubted  and  typical  example  of  the 
«vil  and  pernicious  results  of  prolonged  rest,  vitiating,  though 
not  annihilating,  every  healthful  function  of  the  body.  And 
we  have  also  a  complete  and  teaching  instance  of  the  good 
results  which  can  be  produced  by  a  treatment  thoroughly  and 
systematically  carried  out,  under  the  observation  and  by  the 
skill  of  a  highly  practical  physician. 

I  am  endeavouring  to  exemplify  and  teach  you  Dr.  Mitchell's 
system,  and  for  this  reason  :  I  should  fail  in  my  great  indebted- 
ness to  this  accomplished  man,  if  I  gave  you  my  experience 
rather  than  his  own ;  and  in  making  it  appear  to  you  that  mv 
:success  was  due  to  my  own  powers,  rather  than  to  his  orioiual 
and  thoughtful  mind.  I  shall  have,  however,  something  to 
:say  to  you  upon  some  points  in  reference  to  this  system,  which 
WidenUo  me  knowledge  of  these  cases  have  made 

i¥«ssajy..--I  have  said  so  much  to  you  about  massage,  and 
m  the  course  of  these  lectures  I  shall  have  to  say  such  a  great 

hemsehes.    It  is  far  better  for  the  nurse  in  attendance  upon 
his  "fn  The  firs?       "r"""    ^^^^'^  — 
.special   qualifications;   she  must  have  a  will  of  her  own 
■and  the  patient  must  be  caused  to  feel  that  the  n^rse 
the  machme  by  which  tlie  doctor's  mandates  are  to  be 
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unhesitatingly  and  unflinchingly  executed  ;  firmness  and  in- 
tegrity of  purpose  are  most  essential  attributes.  Very  much, 
then,  depends  upon  the  nurse,  and  no  seductive  or  truckling 
influences  of  the  patients  should  for  a  single  moment  allow  her 
to  neglect  her  duty  ;  the  physician  himself  should  he  the  only 
court  of  appeal.  I  do  not  agree  with  taking  morning  and 
evening  temperatures  and  noting  variations  of  pulse,  taking 
specific  gravities  of  urine,  and  so  on.  Examinations  of  this, 
kind  may  he  made  once,  after  the  weight  has  been  taken,  with 
any  other  physical  observations  which  may  be  deemed  in- 
teresting and  useful  for  clinical  record ;  but  constant  note-taking 
only  tends  to  lead  the  patient  to  believe  that  she  must  be  a  centre 
of  lively  clinical  curiosity  and  study,  a  belief  which  we  rather 
want  to  avoid  than  inculcate.  The  practised  eye  of  the  physician 
will  readily  discriminate  the  effects  which  the  treatment  is  pro- 
ducing, and  the  masseuse  should  clearly  understand  that  her 
work  is  to  massage  and  nothing  else.  After  a  short  time  the 
patient  will  look  forward  with  eagerness  to  the  appearance  of 
the  masseuse  ;  it  is  a  break  to  the  monotony  of  the  day's  pro- 
ceedings, it  is  a  fresh  face  which  in  a  measure  relieves  the 
weariness  of  the  daily  seclusion.  Now,  with  some  people,  the 
first  effects  of  massage  are  to  irritate  rather  than  compose  and 
soothe,  but  in  my  experience  this  depends  really  more  upon  the 
masseuse  than  it  does  upon  the  patient.  I  cannot  impress  too- 
strongly  upon  you — though  I  know  I  have  done  this  over  and 
over  again — that  when  you  first  begin  to  manipulate  a  patient 
your  movements  should  be  very  gentle,  and  quiet  and  slow  in 
execution.  You  must,  I  am  sure,  see  the  necessity  for  this,  for 
independent  of  the  influence  they  have  upon  the  sensibility  of 
the  patient,  the  textures  will  not  bear  rough  handling.  Ee- 
member  you  have  to  deal  with  wasted,  exhausted,  feeble,  weak 
and  irritable  muscles,  which,  if  roughly  handled,  become  still 
more  weak  and  irritable,  and  an  induced  irritability  of  muscle 
only  leads  to  an  increased  irritability  of  the  patient.  _  You  might 
just  as  well  expect  good  to  result  by  causing  a  patient  to  walk 
immediately  upon  rising  from  a  severe  illness,  as  to  expect  a 
muscle  to  respond  to  severe  manipulations  when  weakened  and 
exhausted  from  prolonged  disuse.  Therefore  for  the  first  ^yeek 
merely  effleurage  and  petrissage  in  the  quietest  manner  possible.. 
Do  not  begin  passive  movements  until  after  the  first  week  ;  it 
is  astonishing  how  in  some  cases  you  can  pass  suddenly  from 
the  passive  to  the  active.  Even  with  this  week's  gentle  manip- 
ulation you  will  invariably  find  improvement;  the  muscles 
themselves  will  be  firmer,  the  extremities  will  be  warmer,  the 
skin  will  have  a  more  healthy  feel,  there  will  be  less  moistness 
about  the  hands  and  feet,  and  the  circulation  and  temperature 
of  the  body  generally  will  have  undergone  a  change.  My 
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estciblished  rule  is  never  to  increase  the  diet  beyond  milk  and 
water,  beef  juice,  very  thin  and  crisp  dry  toast,  stewed  fruit, 
cream  and  butter,  until  my  patient  is  under  the  full  swing  of 
the  massage  treatment,  which  is  usually  at  the  second  week, 
when  the  massage  should  be  combined  with  passive  movements 
of  the  limbs  for  one  hour  night  and  morning.  The  best  times 
are  10  to  11  a.m.  and  9  to  10  p.m.  You  know  I  particularly 
ad^dse  the  lower  limbs,  the  abdomen  and  the  buttocks,  for 
morning  massage,  and  the  spine,  upper  extremities,  and  head 
for  evening  massage.  This  is  my  rule,  but  it  has  exceptions, 
and  if  I  do  not  get  the  effect  I  anticipate,  I  then  reverse  this 
order  of  things  and  sometimes  with  advantage  ;  the  reason  why 
I  cannot  tell.  The  feet  and  legs  to  the  knee  usuall}^  require  to 
l)e  manipulated  at  night  as  well  as  in  the  morning.  Above  all 
things  do  not  expose  the  body  of  your  patient  unnecessarily, 
and  maintain  by  every  possible  means  the  gain  in  temperature 
which  your  manipulations  have  brought  about. 

Now  experience  has  taught  me  a  great  many  things  of  con- 
siderable practical  value  and  importance  relative  to  massage, 
and  the  chief  of  these  concerns  the  dosage.  I  have  been  led 
to  conclude  that  massage  may  be  continued  for  too  long  a  time 
without  getting  a  corresponding  advantage.  It  is  the  rule  in- 
these  cases  that  it  should  be  continued  for  six  weeks,  and  this 
rule  is  a  good  one,  with  very  few  exceptions,  but  we  occa- 
sionally find  that  in  massdeing  paralyzed  muscles  we  induce  a 
gain  up  to  a  certain  point  and  then  its  good  effects  begin  to 
wane.  I  am,  therefore,  inchned  to  think  that  it  is  best,  when- 
ever this  becomes  apparent,  to  discontinue  it  for  a  fortnight 
and  then  begin  again.  The  muscles  and  the  tissues  become 
too  much  accustomed  to  its  influence,  they  seem  to  be  weary 
of  it,  and  wishful  for  its  discontinuance  in  order  that  they  may 
pursue  their  functions  by  their  own  unaided  efforts.  Or,  if  it 
be  not  absolutely  discontinued,  its  admmistration  should  be  less 
frequent,  say  once,  instead  of  twice  a  day,  and  then  once  every 
other  day.  Massage,  like  everything  else,  can  be  overdone, 
and  function  is  then  promoted  and  sustained  by  a  too  artificial 
means  It  should  not  be  discontinued  suddenly  and  entirely; 
Doth  Its  commencement  and  its  relinquishment  ought  to  be 
most  carefully  regulated. 

We  consider  that  a  course  of  massage  should  be  divided  into 
three  stages  :  (1,)  A  period  of  gradual  increase ;  (2,)  A  period 
0  7«tained  activity  ;  (3,)  A  period  of  gradual  decline.  We  say 
that  by  the  Weir-Mitchell  method  the  third  and  fourth  weeks 
constitute  its  period  of  greatest  activity,  and  at  the  end  of  the 

tt^usroteTe^tSy!'''  '^^^^^^ 
Electricity. -We' invM-mhly  employ  faradization.    The  in- 


140 


THE  WEIR-JIITCHELL  TREATMENT, 


duced  current  may,  as  suggested  by  Weir  Mitchell,  be  applied 
with  slow  interruptions.  This  may  have  its  advantages,  but  i 
am  rather  doubtful  about  it.  I  prefer  placing  a  flat  electrode 
upon  the  spine,  and  moving  the  sponge  electrode  from  one 
motor  point  to  another.  The  current  must  be  sufficiently  strong 
to  produce  good  muscular  contraction,  and  independent  of  this 
the  sldn  should  be  stimulated  by  carrying  the  sponge  quickly 
over  the  surface.  Of  course  the  current  should  be  weak  at  first, 
and  certainly  not  continued  sufficiently  long  to  induce  fatigue. 
Half  an  hour  at  the  utmost  once  a  day  is  all  that  is  necessary. 
Dr.  Weir  Mitchell  seems  to  attach  great  importance  to  the  value 
of  electricity  in  increasing  the  temperature  of  the  body,  and  in 
his  work  on  "Fat  and  Blood,  and  How  to  Make  Them,"  he 
gives  some  very  interesting  tables  showing  incontestably  that 
this  is  one  of  its  effects.  This,  however,  has  long  been  known, 
but  in  some  experiments  made  by  myself  many  years  ago  quite 
confirmatory  of  these  results,  I  found  that  this  rise  in  tempera- 
ture was  remarkably  evanescent,  and  that  in  ten  or  fifteen 
minutes  the  register  was  actually  less  than  before  the  electricity 
was  applied ;  and  I  well  remember  coming  to  the  conclusion 
which  I  now  hold,  that  the  rise  in  temperature  was  due  to 
nervous  excitability,  and  not,  as  he  concludes,  to  increased  tissue 
change.  But  this  is  beside  the  point  for  our  consideration. 
There  is  no  doubt,  as  we  have  seen,  that  muscular  contractility 
is  attended  with  increased  metabolism,  so  that  we  may  fairly 
conclude  that  faradization  of  the  body  does  aid  both  circulation 
and  nutrition,  which  may  be  sufficient  to  bring  about  a  rise  of 
temperature  ;  therefore  1  may  be  wrong,  but  the  gain  by  the 
use  of  faradization  in  the  treatment  of  these  cases  appears  to 
me  to  be  the  influence  which  it  exerts  upon  the  intrinsic  molecu- 
lar activity  of  both  nerve  and  muscle,  and  also  of  spinal  cord. 
Be  very  careful,  if  you  please,  m  the  application  of  electricity 
never  to  commence  the  treatment  until  the  end  of  the  third 
week,  and  then  do  not  apply  too  strong  a  current,  for  the  in- 
judicious use  of  electricity  may  undo  all  the  good  which  your 
massage  is  capable  of  doing,  though  its  judicious  administration 
is  exceedingly  useful.  I  desire,  therefore,  to  put  you  on  your 
guard.  I  have  proved  much  l)y  my  own  experience,  and  my 
object  in  giving  these  lectures  is  that  you  and  others  who  are 
not  too  proud  to  be  taught  should  derive  the  benefit  of  this. 
There  are  some  of  these  cases  which  take  electricity  wonderfully 
well  and  with  very  marked  advantage,  but  there  are  others  who 
do  not.  I  have  some  interesting  records  of  these,  but  in  this  re- 
spect there  are  no  special  signs  to  guide  you  until  you  have  by  its 
application  put  it  to  the  test ;  therefore,  as  I  have  just  told  yon. 
begin  with  a  mild  current,  and  gradually  increase  its  strengtb. 
Before  leavmg  the  subject  of  electricity,  I  wish  to  say  that 
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1  have  ill  these  cases  without  any  doubt  obtained  excellent 
results  from  the  combined  faradic  and  galvanic  currents  used 
about  the  fifth  week  of  treatment.  I  employ  a  very  weaL' 
current  by  means  of  a  strong  salt  and  water  foot  bath,  the 
positive  pole  being  applied  to  the  nape  of  the  neck,  the  operation 
lasting  about  ten  minutes,  alternating  the  current  some  dozen 
times.  I  firmly  believe  that  it  aids  nutrition  more  than  when 
the  faradic  current  is  used  alone.  Thus  far  we  have  con- 
sidered some  important  points  m  the  nature  of  these  cases,  their 
management  and  their  treatment  by  seclusion,  rest,  massage 
and  electricity  ;  I  have  now  to  draw  your  attention  to  dietary, 
and  one  or  two  other  matters  of  no  less  importance. 

Dietary  and  Tlterajieutics. — NoAV  this  is  the  most  important 
part  of  the  Weir-Mitchell  treatment — inasmuch  as  it  requires 
the  utmost  care  and  judgment  in  its  management.    I  believe 
thoroughly  in  the  seclusion  for  appropriate  cases,  in  massage 
and  electricity,  but  not  in  over-feeding  for  every  case.    I  have 
records  of  a  large  number  of  instances  where  I  have  over-fed 
and  well-fed,  and  I  really  think,  upon  comparison,  the  well-fed 
have  ended  in  the  most  persistent  and  most  permanent  cures. 
Thorough  and  complete  feeding  is,  of  course,  in  all  cases  abso- 
lutely necessary,  but  gluttonizmg  is  not  essential.    The  require- 
ments of  people  for  food  are  extremely  variable,  and  what  might 
be  well  considered  over-feeding  in  one  is  really  ordinary  feeding 
in  another.   I  might  tell  you,  then,  once  for  all,  that  I  have  no 
definite  rules  for  feeding.    I  can  build  up  better  stuff,  and  more 
durable  and  blood  making  material,  by  a  diet  regulated  upon 
definite  lines  of  requirement  according  to  inherent  physical  and 
constitutional  tendencies,  than  I  can  by  maintaining  the  stereo- 
typed system  of  over-feeding.    To  say  the  least,  there  are  three 
classes  of  patients  which  come  under  our  notice  for  the  Weir- 
Mitchell  cure.    The  first  is  the  thin,  emaciated,  bed-ridden, 
helpless  and  hopeless  invalid.    The  second  is  the  thin,  wiry, 
anxious,  exhausted,  but  acutely  lively  invahd,  who  is  constantly 
aiming  to  do  something,  but  fails  to  do  anything  because  she 
becomes  weary  and  exhausted  with  any  attempt  at  prolonged 
effort,  and  suffers  habitually  from  headaches.    The  third  is  the 
fat,  excessively  pale  invahd,  who  faHs  to  make  blood,  whose 
muscles  are  flabby,  and  who  is  always  tired  and  constantly 
complammg  of  weariness  and  inability  to  do  anything,  with 
sinkings,  sighmgs  and  yawnings  in  superabundance.  ^These 
luay  be  taken  as  typical  of  the  three  classes,  but  there  are  no  end 
ol  sub-classes  and  species,  which  I  have  no  time  to  deal  with 
at  present. 

Now  I  have  just  said  that  an  appropriate  dietary  for  these 
patients  forms  a  very  essential  element  in  the  curative 
process.    Let  us  first  consider  the  dietary  for  class  No  1  the 
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chronic  invalid,  the  neurasthenic,  in  whom  hysteria  may  or  may 
not  be  present.  Of  course  you  know  we  can  have  suppressed 
hysteria  as  well  as  suppressed  gout,  the  one  and  the  other  may 
be  metaphysical  as  well  as  physical.  But  we  have  to  discuss 
dietary  and  not  metaphysics.  I  hope  that  I  shall  be  able  to 
prove  to  you  that  we  can,  in  the  majority  of  cases,  get  better 
results  from  good,  fair,  average  feeding  than  from  over-feeding. 
If  we  knew  more  of  the  secrets  of  those  so-called  massage 
homes,  rather  than  the  garbled  reports  which  appear  from  time 
to  time  of  exceptional  cases  with  which  we  are  now  so  familiar, 
I  am  incluied  to  think  the  gluttonizing  modes  of  procedure 
would  be  proved  to  have  met  with  many  failures,  as  in  fact  I 
know  that  they  have. 

Every  body  has  a  minimum  and  a  maximum  limit  with  refer- 
ence to  its  metabolism,  according  to  the  amount  of  work  done 
by  the  body  and  its  weight.  If  less  food  be  given  than  is  neces- 
sary to  maintain  the  former,  the  body  loses  weight ;  while  if 
more  be  given  after  the  maximum  limit  is  reached,  the  food  so 
given  is  not  absorbed,  but  remains  as  a  floating  balance,  and  is 
given  off  with  the  fceces.  When  food  is  liberally  supplied  and 
the  weight  increases,  of  course  the  minimum  limit  rises,  hence 
during  the  process  of  "feeding"  or  "fattening,"  the  mcome 
necessary  is  very  much  greater  than  in  poorly  fed  animals  for 
the  same  mcrease  of  the  body  weight.  By  contmuing  the 
process  a  condition  is  at  last  reached  in  which  the  digestive 
organs  are  just  sufficient  to  maintain  the  existmg  condition, 
but  cannot  act  so  as  to  admit  of  new  additions  bemg  made  to 
the  body  weight. 

The  absolute  amount  of  food  stuffs  required  by  an  adult  ni 
twenty-four  hours  depends  upon  a  variety  of  conditions.  As 
the  food  represents  the  chemical  reservoir  of  potential  energy 
from  which  the  kinetic  energy  (m  its  various  forms)  and  the 
heat  of  the  body  are  obtained,  the  absolute  amomit  of  food  must 
be  increased  when  the  body  loses  more  heat  as  iii  winter  and 
when  more  muscular  activity  (work)  is  accompUshed.  ^  a 
general  rule,  an  adult  requires  daily  130  grammes  proteids,  84 
grammes  fats,   404  grammes   carbohydrates    (Landois  and 

Stirling).  ^     .  ,    .    t     x-  + 

I  know  I  shall  be  told  that  ordmary  physiological  estimates 
are  quite  out  of  place  in  the  consideration  of  these  Weii'-Mitchell 
cases,  but  I  am  not  so  sure  of  this.  Anyhow,  our  aim  should 
be  to  favour  nutrition,  healthy  metabohc  activity,  at  the  lowest 
expenditure  of  vital  energy  on  the  part  of  the  patient,  lou 
must  know  that  milk  forms  an  essential  part  of  the  dietary  ot 
these  patients  during  the  first  week  ;  admitted,  then,  that  milk 
is  a  typical  food  and  contains  all  the  constituents  necessary  ior 
mauitaining  the  life  and  growth  of  the  body,  we  certamly  find 
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that  in  all  cases  milk  cannot  be  digested  ;  it  may  be  peptonised 
with  zymine  or  with  Benger's  alkaline  peptic  fluid ;  it  may  be 
taken  hot  or  it  may  be  taken  cold  ;  in  may  be  taken  in  large 
or  it  ma.y  be  taken  in  small  quantity — it  will  not  digest;  it 
creates  distension,  flatulence  and  constipation,  and  cannot  be 
tolerated.  It  is  no  use  forcing  patients  under  these  circum- 
stances to  take  it.  But  on  the  other  hand,  milk  will  sometimes 
agree  sijlendidly,  and  then  it  forms  an  excellent  part  of  the 
dietary.  I  make  it  a  rule  never  to  force  an  excessive  diet  upon 
a  patient  if  it  engenders  indigestion  and  liver  derangement.  I 
have  proved  the  fallacy  of  this  over  and  over  again.  Well,  if 
we  cannot  give  pure  milk,  we  try  milk  that  has  been  skimmed. 
Weil'  Mitchell  commences  in  this  way  by  giving  daily  about 
two  quarts,  wall  skimmed.  It  is  used  as  Carel  directs,  cold  or 
warm,  not  hot,  and  the  amount  given  is  divided  so  that  the 
patient  takes  every  two  hours  enough  to  make  up  the  full  share 
during  the  waking  day.  I  prefer  whey  made  hot  to  either  milk 
or  skimmed  milk,  and  to  every  pint  of  hot  whey  I  add  the  juice 
of  a  lemon. 

There  is  a  lady  still  under  my  care  who  commenced 
treatment  three  months  ago.     She  was   a  living  skeleton 
when  first  she  went  to  bed.    After  a  week  of  nothing  in  the 
way  of  food  but  three  quarts  of  whey  and  lemon  juice,  and  very 
thin  crisp  dry  toast,  well  baked,  and  fresh  butter,  in  the  twenty- 
four  hours,  I  ordered  a  material  alteration  in  the  diet,  but  she 
quietly  said  to  me,  "  Don't  you  think  you  had  better  leave  well 
alone,  I  feel  quite  different  already,  I  am  sure  that  I  am  daily 
gettmg  stouter  and  stronger,"  and  upon  a  careful  examination 
I  certainly  found  that  this  was  the  case.    The  jelly-like  feelin" 
of  the  muscles  had  given  place  to  something  more  tangible,  and 
the  nurse,  the  patient,  and  the  doctor  were  all  agreed  that  the 
impiwement  was  so  definite  that  nothing  should  be  altered 
By  the  end  of  the  second  week,  without  any  addition  to  the 
diet,  the  improvement  was  not  only  maintained  but  increased 
ihe  masseuse  and  nurse  were  delighted  and  surprised,  and 
wanted  to  know  where  the  gain  came  from.    Every  function 
was  actmg  well  the  sleep  had  immensely  improved,  thetonoue 
was  clean,  the  bowels  were  acting,  the  temperature  of  the  bSdv 
was  inore  natural  and  equable,  the  pulse  was  stronger,  and  the 
muscles  were  deve  oping.    The  patient  was  wishful  niw  for  a 
change  of  diet  bu  I  declined  to  agree  to  this,  and  for  three 
weeks  she  took  nothing  but  three  quarts  of  whey  daily  ^dth  the 

iZXrfJ^i^bS.^^"^^^^  clry-Wand  an^ 

Now  we  took  a  good  account  of  the  patient.  In  the  three 
weeks  she  had  gained  eleven  pounds  in  weight  the 
muscles    were   firm,   with    decided   tonicity,    and  during 
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the  whole  of  this  time  there  was  no  complaint  whatever 
of  any  form  of  functional  derangement.  We  still  kept  to  a 
moderate  diet.  The  first  meal,  at  7-.30,  consisted  of  equal  parts 
immediate  tea,  milk,  dry  toast,  fresh  butter,  and  the  lean  of  a 
mutton  chop  nicely  grilled.  At  10,  half  a  glass  of  milk  ;at  11, 
massage  as  usual  for  one  hour ;  at  12,  a  claret  glassful  of  beef 
juice  ;  at  1.30  p.m.,  slice  of  mutton,  dry  toast,  fresh  butter, 
stewed  fruit  and  cream,  half  a  tumbler  of  hot  whey  ;  at  4  p.m., 
half  an  hour's  faradization  ;  at  5  p.m.,  a  cup  of  tea  and  bread 
and  bntter  ;  at  8  p.m.,  half  a  dozen  oysters  and  half  a  tumbler 
of  stout — this  was  the  daily  dietary  for  another  week  ;  still  de- 
cided improvement.  She  was  now  allowed  to  communicate 
with  her  mother  by  letter  only,  and  to  sit  up  in  an  arm  chah 
for  an  hour  in  the  afternoon  whilst  the  electricity  was  being 
admmistered,  and  thus,  with  little  variation,  passed  five  weeks 
of  treatment,  and  no  case  ever  did  or  could  do  better.  We  had 
no  hitch  from  first  to  last,  the  patient's  condition  demanded 
the  treatment  which  was  arranged  to  adapt  itself  to  the  case. 
For  the  last,  the  sixth  Aveek  of  treatment,  the  ]3atient  took  three 
good  meals  a  day  with  very  little  farinaceous  food  stuff.  It 
may  seem  rather  strange  that  I  should  object  to  the  hydrocar- 
bons in  the  form  of  starch  when  they  are  apparently  needed, 
but  it  is  so,  and  my  experience  is  against  them.  She  took  in 
addition  beef  juice  three  times  a  day,  rose  at  10  a.m.  and  went 
to  bed  at  7  p.m.  Her  gain  in  weight  at  the  end  of  the  sixth 
week  was  twenty-three  pounds.  She  returned  to  the  country 
a  different  being.  She  is  now  under  massage  treatment  for  a 
fortnight,  not  that  she  absolutely  requires  it,  for  she  has  more 
than  maintained  her  strength  and  weight,  but  she  has  adopted 
it  at  my  special  request..  I  always  advise  my  patients  to  return 
if  possible  one  month  after  treatment  for  two  week's  massage  ; 
some  do  not  return,  others  do,  and  I  feel  sure  that  it  is  to 
their  advantage  to  do  so. 

Now  if  we  analyze  this  case  we  shall  find  in  it  several 
points  of  interest.  The  first  is  that  from  the  begmning 
to  the  end  the  patient  was  not  over-fed,  in  fact  from  the  first 
by  the  aid  of  massage  oxidation  of  tissue  was  promoted,  and  a 
rapid  but  withal  a  consistent  gain  in  nutrition  was  secured. 
Not  one  single  particle  of  medicine  did  this  patient  take — no 
iron,  alcohol,  nor  coffee,  no  cod  liver  oil,  malt  extract,  nor 
aloes  pill,  for  you  see  after  a  few  days  I  had  no  functional 
defect  to  combat.  I  gradually  promoted  functional  activity, 
both  in  voluntary  and  involuntary  organs,  and  brought  it  to  a 
standard  of  well-defined  strength  before  I  gave  the  digestive 
apparatus  any  very  especial  work  to  perform.  In  my  past  ex- 
perience I  am  sure  that  in  some  cases  I  have  been  unsiiccessfu 
from  my  anxiety  to  do  too  much,  in  fact  from  over-stuffing.  1 
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now  act  upon  and  treat  every  case  according  to  what,  in  my 
mind,  are  its  individual  requirements.  I  never  hesitate  to  give 
m}^  patients  alcohol  or  champagne,  or  anything,  in  fact,  if  I 
l)elieve  they  will  be  the  better  for  it.  I  have  sometimes  suddenly 
changed  the  masseuse  and  the  nurse  with  very  decided  advantage. 

Let  us  now  consider  the  second  class  of  patient :  very  thin, 
but  withal  wiry,  anxious,  irritable,  wanting  to  have  a  reason 
for  everything,  and  exceedingly  difficult  to  please,  yet  would 
not  be  disagreeable  for  the  world,  cannot  sleep,  and  full  of 
pains  here,  there  and  everywhere.    She  submits  to  the  treat- 
ment to  please  her  husband  or  somebody  else,  and  she  is  quite 
sure  that  it  will  do  her  no  good.  With  this  case,  you  may  depend 
that  the  nurse  will  have  a  lively  time  of  it ;  still,  if  you  go 
carefully  through  the  patient's  history,  you  will  probably  find 
her  friends  will  tell  you  that  it  is  only  lately  she  has  become 
so  pale,  so  thin  and  intractable,  and  so  apparently  tired  with 
^everything  and  everybody.    I  was  very  much  amused  with  one 
of  my  patients  of  this  class,  who  said  she  thought  there  must 
really  be  something  the  matter  with  her,  for  her  servants,  who 
had  been  with  her  a  long  time,  had  told  her  that  they  could 
not  thmk  what  had  come  over  her,  as  it  mattered  not  how 
well  they  did  their  work,  they  never  gave  satisfaction.  And 
this  IS  really  the  state  of  affairs.    The  symptoms  usually  run 
m  the  following  sequence:  Indigestion,  worry,  neuralgias,  sleep- 
lessness, irritability,  even  peevishness,  pallor,  distaste  for  food 
aiKl  want  of  appetite,  loss  of  flesh,  and  a  ceaseless  activity 
without  any  fixed  object  in  view.    The  age  of  the  patients 
usually  varies  from  forty  to  sixty.    There  is  marked  defective 
nutrition  of  all  the  tissues,  and  the  mind,  in  a  measure,  suffers 
CO -relatively. 

.  Now  cases  like  these  requu-e  careful  handling,  for  there 
h/'^ett;!'  tl"'  curing  these  people,  the  trouble  consists 
m  getting  them  to  undergo  treatment.  The  two  chief 
l)omts  to  attend  to  after  the  patients  have  submitted  to  seclu- 
Sve  tbW''[L  '^fP-         ^«  nnreasonable  to 

ee  W    tbpti  '^^r*  *o  extravagant 

leedmg    therefore  the  dietary  should  be  such  as  will  be 
easily  digested  -  skim  milk  or  whey  with  dry  toalt  and 
butter  for  the  first  week;  and  after  the  evenS^'s  massage 
a  tumbler  ot  stout  may  be  tried,  to  induce  sleep  aiS  h  Vlfn 

o"on"wi  rmar'""  -^-'^  that^S^p^tJen  ^lill 

i'LT'r.J      /         misgivings,  until  the  third  week  when 
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mind  and  body,  calm,  quiet,  collected,  and  agreeable,  with  an 
entire  absence  of  that  fidgety,  suspicious  manner,  which  is 
very  characteristic  of  defective  nutrition  and  impoverished 
blood. 

Let  us  now  take  the  third  class  of  cases,  perhaps  the  most 
troublesome  of  the  three  to  cure.  Eemember  again  what  I  tell 
you,  each  class  of  case  is  curable  by  this  treatment ;  but  its 
requirements  if  not  apparent  must  be  sought  for ;  what  will 
cure  one  person  will  go  a  long  way  to  kill  another. 

The  flabby,  fat,  anaemic  patient  is  frequently  the  woman  who 
cannot  keep  anythmg  upon  her  stomach;  she  vomits  blood, 
though  not  very  much.  There  is  gastric  pam  soon  after  eating, 
and  also  upon  pressure  over  the  stomach,  and  she  vomits  every- 
thing she  takes  ;  probably  for  days  or  weeks  together.  These 
people  take  apparently  little  or  no  food,  still  they  keep  fat ;  but 
are  exceedingly  pale,  good  for  nothing,  too  prostrate  to  do  any- 
thing, and  they  do  not  care  to  move.  There  is  frequently  great^ 
pain  just  before  the  menstrual  period, and  the  ovaries  are  exceed- 
ingly hypersesthetic  and  irritable.  These  organs  are  sometimes 
removed,  rarely  with  any  improvement  following  in  the  patient's 
condition.  Such  invalids  try  the  different  Spas,  take  large 
quantities  of  iron,  consult  the  various  specialists,  and  even 
take  an  interest  in  their  practice  and  the  patients  constituting 
thek  clientele.  They  are  generally  even  tempered,  kind 
hearted  and  generous  in  disposition,  gettmg  a  large  amount  of 
sympathy,  considering  it  to  be  their  due.  Their  age  ranges 
usually  from  twenty-five  to  thnty-five. 

Fat  people,  as  a  rule,  are  fat  because  they  have  relatively 
less  blood.  Women  with  fewer  red  blood  corpuscles  are  usually 
fatter  than  men.  The  consumption  of  alcohol  favours  the 
conservation  of  fat  in  the  body ;  the  alcohol  is  easily  oxidized, 
and  thus  prevents  the  fat  from  bemg  burned  up.  And  in 
addition  to  the  great  size  and  weight  of  the  body,  corpulent 
people  suffer  from  fatigue  and  breathlessness,  and  even 
apoplexy.  The  recognised  rules  for  the  reduction  of  corpulency 
are,  not  to  eat  too  much,  arise  from  the  table  with  an  appetite, 
avoid  sugar,  bread,  potatoes,  and  alcohol,  drink  freely  of  hot 
water  an  hour  before  each  meal,  and  eat  fish  and  good  fresh 
meat.  Tell  your  cook  to  throw  the  frying-pan  away,  and  order 
fish  and  flesh,  to  be  taken  either  grilled,  boiled,  or  roasted. 

To  treat  this  class  of  chronic  mvalid  we  have  to  lessen  the 
fat,  and  in  order  to  do  this  we  must  discontinue  any  kmd  of 
food  which  increases  it;  and  we  must  also  do  everything  to 
improve  the  quality  of  the  blood.  Therefore  my  plan  is  to  give 
the  patient  three  quarts  of  whey  daily,  with  the  juice  of  four 
lemons,  thin  dry  toast  and  butter.  Fairly  active  massage  is 
necessary,  and  can  be  well  borne  from  the  first.    It  may 
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appear  strange  to  yon,  no  doubt,  that  I  commence  to  treat  these 
stout  patients  in  the  same  way  that  I  do  lean  patients.  This 
is  perfectly  true,  for  you  must  remember  what  I  have  told  you 
before  about  massage,  namely,  that  massage  manipulations 
possess  the  power  to  bring  tissues  into  their  normal  state.  If 
a  patient  be  unduly  fat,  massage  will  decrease  it ;  and  if  the 
patient  be  unnaturally  lean,  massage  will  promote  the  growth 
of  fat.  Both  in  the  absence  and  presence  of  fat  we  have  a 
train  of  symptoms  somewhat  analogous,  but  an  anaemic,  fat, 
flabby  patient,  is  more  difficult  to  cure  than  an  emaciated, 
bloodless  patient,  for  we  have  seen  that  good  fat  and  good 
blood  go  hand-in-hand,  therefore  in  our  flabby,  fat  patients  we 
have  to  create  a  fresh  class  of  fat  altogether. 

Then  what  do  we  do  ?  We  put  this  jelly-bag-like  individual 
to  bed,  and  for  the  first  fortnight  the  diet  should  consist  of 
nothing  but  whey,  lemon  juice,  and  dry  toast,  or  whole  meal 
biscuits;  and  as  soon  as  possible  active  massage  is  commenced. 
The  tissues  about  the  loins,  buttocks,  and  thighs  are  pressed, 
kneaded,  and  compressed  in  every  possible  way.  Now  it  is 
astonishing  how  rapidly  this  kind  of  fat  melts.  In  ten 
days  this  fat  patient  will  have  lost  more  than  ten  pounds  in 
weight,  and  ten  pounds  loss  of  fat  will  cause  the  patient  to 
look  comparatively  thin.  The  kind  of  dietary  should  be  as 
follows :  7.30  a.m.,  4  ounces  of  well  grilled  steak,  cup  of  weak  tea 
drunk  as  hot  as  possible,  no  sugar  or  milk;  the  juice  of  a  lemon 
may  be  taken  with  the  tea;  10  a.m.,  glass  of  beef  juice;  11am 
massage,  particularly  of  abdomen,  buttocks,  and  thighs  •  12 
a.m.,  glass  of  beef  juice;  1.30,  two  thick  grilled  mutton  cutlets 
tree  Irom  fat  and  bone,  dry  toast,  a  glass  of  good  burgundy 
4  p.m.,  ga  vanism ;  5  p.m.,  beef  juice;  6.30  p.m.,  beef  juice  \ 
7  p.m.,  boiled  sole,  dry  toast,  glass  of  burgundy ;  9  p.m.,  tumbler 
of  whey  with  the  juice  of  a  lemon;  a  baked  apple  without 
sugar  to  be  taken  after  each  meal. 

]ji  these  fat  antemic  people  I  always  commence  treatment 
with  whey  and  dry  toast  until  a  certain  reduction  in  fat  has 
taiien  place  ;  I  then  give  a  relatively  small  quantity  of  fluid  • 
no  milk  or  soups ;  the  fluid  consistmg  chiefly  of  two  glasses 
of  good  burgundy  and  sixteen  ounces  of  beef  juice  in  the 

maTai^nf'  tain  '  ""T  '^'^^f  '''''  ^^P--  or 
macaioni.     Again,  m  these  cases,  I  rarelv  refuse  eithpi- 

resh  or  stewed  fruit;   and  in  ordinaiy  caL  c^am  mai 
be  taken  to  he  extent  of  half-a-pound  a  day.  ^ 
Perhaps  those  of  you  who  are  famililr  with  the  Weir 

c™  and  wbT/l  -"'^yrT'.  '^^^  I  '^'''^^  ^'^^  to  very 
iniate  to  the  case.  It  is  necessary  during  the  course  of  thiq 
cure  to  take  every  point  of  detail  into  the  minuterconsWenl- 
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tion ;  this  is  the  only  way  to  meet  with  uniform  success. 
There  is  one  important  point  to  be  considered  after  the 
treatment  is  over,  namely,  what  is  best  to  be  done  with  the 
patient  in  order  to  maintain  the  gain  in  strength  and  flesh  ? 
At  one  time  it  occurred  to  me  that  a  sea  voyage  ought  to 
possess  special  advantages,  but  in  this  I  have  been  deceived. 
Out  of  eleven  cases  during  the  past  twelve  months  that  I  have 
sent  to  sea  after  the  Weir-Mitchell  cure,  only  seven  maintained 
and  improved  upon  their  gam  ;  the  remaining  four  were  little, 
if  any,  the  better  for  this  kind  of  change. 


Lecture  VIII. 


MASSAGE  OF  THE  CHEST  AND  ABDOMEN. 

Massage  of  the  Chest — Passive  Gymnastics  of  the  Chest — Modes  of 
Manipulating  the  Abdomen  —  Obesity  —  Constipation  —  Scybalse  —  Hepatic 
Congestion  and  Hypertrophy — Atony  and  Distension  of  the  Gall-Bladder — 
Gall-stones — Retained  Bile — Ovarian  Congestion,  Displacement,  Irritation, 
Neuralgia,  Hyperaasthesia  —  Uterine  Displacements  —  Amenorrhoea  and 
Dysmenorrhoea — Neuralgias — Spasmodic  Strictures,  and  Neuroses. 

I  HAVE  to-day  to  bring  in  review  before  you  the  viscera  of  the 
trunk  of  the  body,  and  endeavour  to  explain  to  you  the  best 
manner  of  operating  upon  these  parts  for  certain  forms  of 
disease.    I  have  not  much  to  say  to  you  about  the  chest,  the 
heart  and  the  kings  contained  within  it  are  so  thoroughly 
protected  by  the  framework  of  this  osseo-cartilaginous  cage 
that  we  are  quite  unable  to  affect  these  structures  in  any 
other  but  an  indirect  way  ;  still  in  certain  forms  of  nervous 
exhaustion,  when  respiration  is  defective,  and  in  the  first  stage 
of  pulmonary  disease,,  and  even  in  some  forms  of  heart 
trouble,  I  would  especially  commend  to  your  notice  passive, 
and  even  active  gymnastic  exercises  which  bring  the  upper 
extremities  into  play  and  so  tend  to  deeper  inspiration  and 
more  complete  expiration.     I  have  spoken  to  you  concerning 
what  is  called  internal  respiration,  when  the  exchange  of  gases 
takes  place  between  the  blood  in  the  capillaries  of  the  systemic 
system  and  the  tissues  of  the  body  ;  respiration  by  the  lungs 
IS  known  as  the  outer  respiration,  which  embraces  the  exchange 
of  gases  between  the  external  air  and  the  blood  of  the 
respn-atory    organs,    namely,  the   lungs  and  skin.  The 
movements  of  respiration  are   also  important   factors  in 
movmg  the  lymph  onwards  in  the  pulmonary  lymphatics, 
i  he  movements  of  the  lungs  themselves  are  entirely  passive 
and  dependent  upon  the  movements  of  the  chest,  therefore 
you  must  see  the  importance  of  thoracic  movements,  if  the 
blood  IS  to  be  duly  oxidised,  not  only  for  the  removal  of  the 
carbon  from  the  venous  blood,  but  also  to  give  oxygen  to  the 
htemoglobm  to  be  carried  to  the  tissues  for  their  respiration, 
i.espiration,  then,_is  essential  to  oxidation,  and  we  know  that 
oxidation  IS  essential  to  our  existence.   But  I  have  no  intention 
IV^TZir''  physiology  of  respiration.  However, 

\Zfl    I  -^^^  •       m  nervous  exhaustion  and  prostration  the 
vvh.w^   ''!r'^*'°''T''?''''^^^y  ^""^     ^heir  normal  work,  and 
vhen  this  IS  the  case  I  always  include  artificial  respiration  as 
art  of  my  system  ot  treatment,  and  if  need  be  I  make  my 
patient  inhale  oxygen  at  every  third  inspiration.   The  method 
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I  adopt  for  passive  movement  is  that  known  as  the  Sylvester 
method,  and  it  was  introduced  by  him  for  restoring  Hfe  after 
drowning.  I  will  demonstrate  this  method  to  you  upon  this 
patient.  I  place  the  patient  in  the  horizontal  position  upon  the 
table  with  the  head  and  shoulders  raised,  I  then  seize  the 
arms  just  above  the  elbow  and  draw  them  actively  over  the 
head  {Fig.  23).  I  then  flex  the  arms  upon  the  forearms  and 
bring  the  arms  well  into  the  sides  of  the  chest,  using  a 
fair  amount  of  pressure  {Fig.  24). 


Fig.  23. — Passive  Chest  Gymnasfcics  for  incipient  phthisis,  neurasthenia,  &c. 


Fig.  24,  -Passive  Gymnastics  for  phthisis,  neurasthenia,  &c. 


This  passive  form  of  lung  gymnastics  should  be  of  great 
service  in  incipient  tuberculosis  of  the  lungs  and  in  pulmonary 
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respiration,  my  only  wonder  is  that  it  is  not  more  frequently 
had  recourse  to.  The  skin  and  muscular  tissue  over  the 
chest  must  now  be  stimulated  by  jDrogressive  petrissage 
movements  from  above  downwards  and  outwards,  in  the  course 
of  the  ribs. 

Abdomen. — You  will  remember  when  spealdng  to  you  of  the 
anatomy  of  the  abdomen  we  divided  it  into  nine  different 
regions,  each  of  which  was  related  to  the  various  structures 
which  it  contained,  or  which  were  to  be  found  in  the 
immediate  neighbourhood ;  but  apart  from  tliis  I  must  to-day 
give  you  some  information  relative  to  one  or  two  other  points 
with  which  I  think  you  ought  to  be  acquainted.  To  press 
and  pommel  the  belly  is  one  thing,  but  to  massage  with  skill 
and  to  know  the  principal  structures  upon  which  your 
movements  are  being  exercised  is  another. 

I  will  firstly,  then,  call  yom-  attention  to  massage  as  applied  to 
the  abdomen  from  a  general  point  of  view,  and  to  the  intestinal 
tract  for  constipation,  picking  up  as  we  go  along  some  scraps 
of  physiological  knowledge,  which  will,  I  hope,  give  us  more 
interest  in  our  work,  and  offer  us  some  explanation  of  those 
changes  which  we  believe  result  from  our  manipulations. 
You  know  abdomens  differ  very  greatly,  some  are  distended 
and  covered  with  thick  layers  of  fat,  others  are  without  fat, 
but  the  recti  muscles  are  hard  and  rigid,  so  that  it  is  difficult 
to  relax  them.  Again,  the  anterior  abdominal  wall  may  be 
soft  and  supple  so  that  the  posterior  wall  mav  be  reached 
without  difficulty. 

Before  manipulating  the  abdomen,  always  see  that  the 
bladder  is  empty ;  this  is  very  important  in  hysterical  cases, 
lor  the  bladder  may  be  distended  above  the  umbilicus  without 
the  patient  bemg  conscious  of  the  fact. 

Your  patient  being  in  the  horizontal  posture,  raise  the 
head  and  shoulders  some  six  or  twelve  inches,  the  thighs 
must  also  be  raised  by  placing  a  pillow  or  two  at  the  under 
part,  towards  the  bend  of  the  legs.  In  order  to  get  the 
abdommal  muscles  relaxed,  make  the  patient  keep  the 
mouth  open  and  draw  up  the  legs  to  the  trunk  as  high 
as  possible ;  but  the  first  is  the  best  position  for  ordinary 
massage  Try  the  sensitiveness  of  the  abdominal  muscles  to 
leflex  action  which  you  will  always  find  very  variable;  in 

iTlowIl  -f  u°  ?  *°  P^'^*^^''^  abnormal  movement  in 
Ipccnv!  l/^''r^  commencing  to  manipulate  make 


SnVS°''  different  parts;  firstly,  to  discover  if  there  is 
tZw  inf     w^^^'  *°  there  is  any 


liqmd  vasehne  or  castor  oil ;  it  is  scarcely  credible,  but  upon 


152 


jrASSAGK  OF  THE  CHEST  AND  A)!DOMEN. 


several  occasions  I  have  thought  that  the  use  of  castor  oil  in 
this  way  increased  the  tendency  to  peristalsis. 

You  now  effleurage  over  the  abdominal  wall,  and  remember 
that  all  your  movements  should  be  in  the  course  of  the  large 
bowel,  from  right  to  left  of  your  patient,  upwards  on  the  right 
and  downwards  on  the  left. 

Pick  up  the  skin,  areolar  tissue,  and  fat  by  the  usual 
petrissage  movements,  beginning  in  the  right  inguinal 
region  and  working  round  to  the  left  mguinal  region.  If  you 
have  to  bring  about  the  absorption  of  fat,  great  rolls  of  fat, 
you  must  grasp  it  firmly  in  your  hands  and  knead  and  squeeze 
it  as  though  it  were  dough. 

Now  smear  the  hands  with  castor  oil  and  commence  the 
deeper  movements,  which  are  in  the  main  mechanical.  These 
manipulations  are  not  easily  described,  so  watch  my  mode  of 
operating  carefully.  Let  me  first  say  a  word  or  two  to  you 
about  the  colon.  This  bowel  commences  in  the  right  iliac 
fossa  in  a  dilated  part  called  the  ccecum.  It  ascends  through 
the  right  lumbar  and  hypochondriac  regions  to  the  under 
surface  of  the  liver,  it  then  passes  transversely  across  the 
abdomen,  on  the  confines  of  the  epigastric  and  umbilical 
regions,  to  the  left  hypochondriac  region,  descends  through 
the  left  lumbar  region  to  the  left  iliac  fossa,  when  it  forms  the 
sigmoid  flexure ;  finally  it  enters  the  pelvis  and  descends 
along  the  posterior  wall  to  the  anus. 

The  caecum  is  a  blind  pouch  or  cul-de-sac,  in  which  the 
large  intestine  commences,  and  m  which  the  lower  end  of 
the  ilium  termmates.  Its  position  m  the  abdomen  is  at  the 
inner  part  of  the  right  iliac  fossa,  in  a  line  with  the  middle 
of  Poupart's  ligament,  and  from  this  point  I  wish  you 
to  begui  to  operate.  You  can  see  the  course  of  the  colon 
in  the  model  before  you.     Place  your  two  thumbs  over 


f 


Via  25  shows  the  position  of  the  thumbs  and  the  hands  for  upward  and 
circular  movements  in  the  com-se  of  the  colon.  All  movements  being 
directed  from  right  to  left. 
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the  cacum,  the  right  hand  lymg  flat  upon  the  abdomen, 
the  left  hand  lying  flat  also  upon  the  left  side,  so  (Fig.  25). 
You  must  proceed  upwards  by  gentle  continuous  pressure 
along  the  course  of  the  ascending  colon  until  you  get  to  the 
free  edge  of  the  right  lobe  of  the  liver,  but  during  the  progress 
of  this  movement  the  right  hand  must  be  exerting  a  rotatory 
form  of  pressure  from  left  to  right,  in  the  direction  of  the 
transverse  and  descending  colons.  When  you  get  to  the  free 
edge  of  the  liver,  manipulate  this  part  well  with  your  thumbs, 
for  you  are  immediately  over  the  gall-bladder.  After  having 
done  so,  still  press  onwards  with  your  two  thumbs  in  the 
direction  of  the  transverse  and  descending  colon.  Remember 
that  these  manipulations  must  be  done  slowly,  j)urposely, 
•quietly  and  regularly,  never  let  abdominal  massage  be  done 
hurriedly  or  jerkingly.  After  three  minutes  operating  in  this 
way  you  make  use  of  a  rather  more  active  and  general  move- 
ment with  both  hands,  the  inner  side  of  the  left  palm  going 
up  the  right  side  of  the  abdomen,  and  the  inner  side  of  the 
rigJit  palm  descending  on  the  left  side  of  the  abdomen  ;  in 
this  way  the  small  intestines  are  masseed  together,  the  hands 
bemg  crossed  at  the  end  of  each  circuit.  Another  mode  b}^ 
which  the  large  bowel  can  be  satisfactorily,  progressively  and 
contmuously  kneaded,  is  to  work  with  the  tips  of  the  fingers 
■of  one  hand  placed  upon  those  of  the  other,  after  this  manner, 
{Fig.  26). 


Fig.  26  shows  the  position  of  the  hands  one  over  the  other  for  pressure 
movements  m  the  courpe  of  the  colon. 

You  know  now  the  special  movements  which  are  to  be  used 
to  the  colon,  let  mo  show  you  a  particular  form  of  manipula- 
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tion  for  kneading  the  caecum  with  the  bent  hand,  in  this  way 
(Fig.  27).   Of  course  great  care  must  be  exercised  not  to  press 


Fig.  27  shows  position  for  carefully  and  nicely  graduated  pressure  move- 
ments in  csecal  region  in  chronic  perityphlitis  and  impaction. 


too  heavily,  and  the  pressure  should  be  graduated  according 
to  the  resistance  to  be  overcome.  This  portion  of  the  large 
intestine  (the  caecum)  from  its  structural  peculiarities  and 
anatomical  relations,  is  more  liable  to  disease  than  any  other 
part  of  the  large  bowel.  It  may  become  impacted  with  faeces, 
which  may  harden,  forming  a  painless  doughy  mass,  and  very 
likely  at  any  time  to  give  rise  to  obstruction,  and  sometimes 
to  serious  obstruction.  When  this  occurs  massage  in  the  way 
just  indicated  is  very  useful.  The  caecum  is  not  only  liable  to 
suffer  from  the  accumulation  of  faecal  matter,  but  it  is  also 
liable  to  acute  and  chronic  inflammation.  After  the  acute 
symptoms  have  subsided  a  chronic  condition  is  usually  persis- 
tent for  some  months ;  this  is  particularly  the  case  when  the 
inflammation  has  extended  to  the  surrounding  cellular  tissue. 
Perityphlitis  often  gives  rise  to  exudations,  which  become 
partially  organized,  forming  large  lumps  in  the  right  inguinal 
region  and  sometimes  giving  rise  to  serious  discomfort.  Mas- 
sage as  I  have  indicated  will  disperse  these  growths,  and  give 
tone  to  the  bowels,  and  also  prevent  its  being  the  seat  of 
flatulent  distension. 

Constipation  may  be  looked  upon  as  one  of  the  most  common 
ills  of  life,  and  it  is  associated  with,  if  it  is  not  the  cause  [of 
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many  of  those  troubles  which  are  known  as  functional.  The 
contents  of  the  small  intestine  remain  in  it  about  three  hours, 
and  in  the  large  intestine  about  twelve  hours/  The  faeces 
become  formed  in  the  lower  part  of  the  large  intestine,  and 
pass  on  to  the  rectum,  where  the  sensation  of  requiring  to  go 
to  stool  occurs,  that  is  when  their  presence  is  referred  to  the 
brain,  where  there  exists  an  inhibitory  centre  for  the  reflex 
action  of  the  sphincters. 

Defsecation  should  take  place  once  in  twenty-four  hours, 
and  the  bowels  from  childhood  should  be  habituated  to  move  at 
early  morning.  There  are  some  women  whose  bowels  are  not 
moved  more  than  once  a  week,  but  this  is  unnatural  and  very 
likely  to  lead  to  uterine  congestion  and  misplacements,  in  fact  it 
is  a  common  source  of  uterine  trouble.  Dr.  Hughlings  Jack- 
son's Nerve  Theory  of  Normal  Defsecation  is  interesting 
(Dis.  of  Brain,  "Brit.  Med.  Jour.,"  July  14th,  1888).  He 
says:  "There  is  a  motor  (viscero-motor)  centre  in  the 
medulla,  and  a  controlling  (viscero-inhibitory)  centre  in  the 
dorsal  region  of  the  cord.  From  the  former  pass  polio-enteric 
fibres  by  way  of  the  vagus  to  make  the  intestines  contract, 
and  from  the  latter  leucenteric  fibres  to  keep  them  dilated, 
both  sets  of  fibres  are  fibres  of  the  level  extrinsic  downwards — 
both  in  their  short  course  before  their  emergence  from  the 
medulla  and  cord  and  afterwards.  But  we  must  suppose 
that  these  are  intrinsic  fibres,  fibres  in  and  belonging  to 
the  level  itself,  connecting  the  two  centres,  bulbar  and  dorsal ; 
by  these  in  quiescence  there  is  amicable  antagonism  between 
the  bulbar  and  dorsal  centres.  When  the  operation  of  defeca- 
tion is  started  by  some  afferent  impulse,  the  medulla  centre, 
we  shall  suppose,  inhibits  the  inhibitory  splanchnic  centre  by 
the  intrinsic  fibres,  and  acts  positively  by  the  extrinsic  fibres 
(in  the  vagus)  in  the  intestine.  Thus  there  is  positively  forcing 
and  there  is  negatively  yielding."  Intestinal  movement  is 
known  as  vermicular  or  peristaltic,  and  can  certainly  be  called 
into  increased  action  (involuntarily)  by  emotional  or  mental 
disturbance.  Some  people  are  very  sensitive  in  this  direction, 
worry,  fear,  dread,  pleasure,  will  often  stimulate  the  bowels 
to  move;  the  presence  of  an  east  wind  will  with  some  people 
give  rise  to  an  attack  of  diarrhoea.  The  intestinal  canal  con- 
tains an  automatic  motor  nerve  centre  within  its  walls  which 
IS  normally  in  action  during  waking  hours ;  if  this  centre  is  not 
f  ected  by  any  stimulus  the  movements  of  the  intestines  cease. 

When  blood  containing  the  normal  amount  of  blood  gases 
passes  through  the  intestinal  blood  vessels,  the  quiet  peri- 
staltic movements  of  health  occur  (enperistalsis),  provided  no 
other  stimulus _  be  applied  to  the  intestine.  The  condition  of 
the  blood  flowing  through  the  intestinal  vessels  has  a  most 
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important  effect  upon  the  peristaltic  movements"  (Landojs 
and  Stirling). 

The  splanchnic  nerve  is  the  sensory  nerve  of  the  intestines, 
and  it  is  also  the  vaso-motor  nerve  of  all  the  bloodvessels.  In- 
testmal  paresis  or  exhaustion  of  the  intestines  arises  from  over 
stimulation;  this  condition  is  common  to  such  diseases  as 
cholera,  septic  poisoning,  &c.,  and  must  not  be  confounded 
vfithfiincUonal  inactivity  of  the  muscles  and  motor  nervous  ap- 
paratus of  the  bowel,  which  is  the  common  cause  of  constipation. 
The  latter,  then,  is  the  condition  which  we  believe  we  can  over- 
come by  massage.  I  shall  leave  the  consideration  of  obstinate 
constipation  for  my  lecture  on  neurasthenia,  because  its  asso- 
ciation with  this  state  of  the  nervous  system  is  so  constant, 
and  the  troubles  of  constipation  are  so  firmly  implanted  in  the 
rpinds  of  neurasthenics,  that  it  really  requires  special  considera- 
tion, and  it  must  be  dealt  with  as  an  abdominal  neurose.  To 
sum  up,  constipation  is  due  to  defective  peristalsis  from,  (a) 
Central  nervous  disease;  (h)  Functional  inactivity  of  the  spinal 
centres  ;  (c)  Animperfectsupply  of  healthy  blood  ;  (d)  A  deficiency 
of  healthy  bile;  (e)  The  formation  of  scybala ;  (/)  The  existence  of 
spasm,  pressures,  or  exudations.  It  is  well  for  us  to  remember 
these,  which  are  the  most  common  causes  of  constipation.  You 
will  much  more  frequently  have  to  massage  the  abdomen  for 
blood  and  nerve  and  bile  defects,  than  you  will  for  scybala, 
spasm,  pressures,  or  exudations. 

I  have  spoken  and  demonstrated  to  you  the  ordinary 
processes  pf  abdominal  massage ;  I  have  also  told  you  of 
the  common  causes  of  constipation.  If  the  passage  of  the 
bowel  be  partially  occluded  by  cancerous  or  other  growth, 
massage  is  useless ;  but  if  it  be  due  to  scybala,  defective 
blood  or  bile  supply,  or  defective  nerve  supply,  massage 
is  a  good  and  valuable  remedy.  I  must  now  tell  you  that 
habitual  constipation  is  not  so  easily  cured.  I  believe  in  occa- 
sional thorough  and  active  purgation  ;  it  appears  to  be  very 
beneficial  in  many  ways,  but  then  the  tendency  to  constipation 
is  not  cured,  and  very  frequently  after  a  brisk  purge  the  bowels 
are  more  constipated  than  before.  To  purge  the  bowels  is  an 
easy  task,  but  to  regulate  the  bowels  is  difficult.  Certainly 
massage  seems  to  be  the  best  regulator.  I  do  not  believe  in 
abdominal  massage  alone  to  cure  obstinate  constipation  ;  occa- 
sionally it  might  have  a  good  effect,  but  as  a  rule  it  will  be 
necessary  to  massage  the  spine,  back,  and  buttocks,  as  well  as 
the  bowels  ;  I  find  this  particularly  necessary  in  the  constipation 
associated  with  ovarian  irritation,  antemia,  chlorosis,  hypo- 
chondriasis, &c.  Frequently  we  meet,  however,  with  men  and 
women  suffering  from  constipation  which  will  not  yield  to  any 
ordinary  remedy.    These  are,  for  the  most  part,  associated  with 
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iieurastlienia,  and  as  the  nervous  prostration  becomes  cured  so 
the  constipation  ceases.  lam  in  the  habit  of  ordering  these 
patients  the  abdominal  electric  compress,  in  addition  to  the  abdo- 
minalmassage.  The  abdomen  is  first  massaged  for  twenty  minutes 
with  castor  oil  and  the  liver  succussed  and  shaken  ;  then  the 
electric  compress  is  prepared  and  used  in  the  following  manner : 
Fold  an  ordinary  sheet  to  the  width  of  eighteen  or  twenty 
inches,  wring  it  out  of  cold  water  (or  the  water  may  be  hot  if 
the  patient  cannot  bear  it  cold) ,  and  wrap  it  quickly  and  tightly 
around  the  gastro-hepatic  region  ;  then  slip  between  the  folds 
of  the  sheet  a  metal  plate  (6  in.  by  4  in.)  having  an  insulated 
wire  attached  thereto,  this  plate  must  form  the  anode  in  the 
electric  circulation ;  the  cathode  consisting  of  a  long  narrow 
plate  (6  in.)  is  now  applied  between  the  shoulders,  the  wires 
from  the  electrodes  are  carried  above  and  beyond  the  patient's 
head,  and  connected  with  the  combination  currents  of  the 
galvanic  and  faradic  elements,  the  patient's  body  being  well 
packed  in  blankets,  and  if  necessary  a  bottle  of  hot  water  is 
applied  to  the  feet ;  now  turn  on  a  weak  combined  current  (five 
milliampere  galvanic  will  be  quite  enough)  and  sufficient  faradic 
current  to  be  comfortably  appreciable.  The  patient  must  be 
kept  in  the  pack  for  thirty  minutes.  This  is  what  I  call  my 
"  Abdominal  Electric  Compress,"  and  let  me  tell  you  that  I 
consider  it  simply  invaluable ;  it  quickens  and  tones  the  ab- 
dommal  circulation,  promotes  absorption  and  interchange  of 
gases,  stimulates  vaso-motor  and  secretory  action,  increases 
peristalsis  of  the  muscle  of  the  intestines,  promotes  also  glyco- 
genesis  and  the  elimination  of  urea  and  uric  acid.  The  electrode, 
which  ought  to  be  long  enough  to  extend  nearly  the  whole  length 
of  the  dorsal  vertebrae,  should  be  well  padded. 

Von  Ziemssen  speaks  very  highly  of  the  physiological  action 
of  the  abdommal  compress  in  the  following  words.  "  The 
blood- warm  watery  vapour  reacts  upon  the  skin  and  excites  the 
peripheral  cutaneous  nerves.  The  warm  vapour  exercises  a 
powerful  dilating  stimulation  upon  the  cutaneous  vessels,  the 
skin  becomes  more  vascular,  and  the  circulation  is  ac- 
celerated. 

"  This  circulatory  acceleration  in  the  skin  is  not  without  its 
eliects  upon  the  vascular  conditions,  in  the  more  deeply  situated 
organs  beneath  the  bandage,  and  it  acts  partly  derivatively, 
partly  by  the  moist  vapour,  which,  as  we  know,  penetrates  the 
skm  and  subcutaneous  cellular  tissue,  and  perhaps  has  effect 
even  at  greater  depths,  exerting  an  influence  over  the  nutritive 
processes  m  the  abdominal  organs.  This  would  be  the  local 
action.  Jiut  even  the  original  nervous  stimulus  is  conveyed  to 
the  centra  organs  of  the  nervous  system,  namely  the  brain,  the 
spmal  cord,  and  the  medulla  oblongata.    The  most  important 
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vital  processes  will  be  influenced  by  exaltation  of  innervation 
through  various  reflex  pathways. 

"  In  irritable  conditions  of  the  abdominal  organs,  the  stomach 
or  the  intestines,  a  much  higher  degree  of  stimulation  is  required 
to  set  free  the  action  of  counter-irritation,  and  to  bring  about 
revulsion  byway  of  reflex.  {This  I  claim  to  he  effected  by  the 
use  of  the  combined  current,  loith  lohich  Von  Ziemssen  appears  to 
he  unacquainted.)  The  contraction  of  the  skin  and  its  vessels, 
caused  by  the  cold  irritant,  diminishes  the  vascular  region  of 
the  skin,  and  elevates  the  surrounding  pressure,  and  the  tension 
in  the  vascular  region  of  the  internal  organs.  By  the  lessening 
in  the  amount  of  vascular  space,  the  obstructions  to  the  cu-cu- 
lation  are  increased,  and  in  consequence  thereof  also  the  driving 
force  of  the  heart.  The  result  of  this  will  be  an  acceleration 
of  the  circulation  in  the  internal  organs.  When  the  bandage 
becomes  warm  a  dilatation  of  the  cutaneous  vascular  system 
takes  place,  and  the  blood  is  now  driven  with  greater  force  into 
the  dilated  vessels,  which  contain  little  blood  on  account  of  the 
primary  contraction,  an  alteration  in  the  blood  distribution 
takes  place,  and  upon  this  depends  the  change  in  the  activity 
of  the  organs.  The  function  of  the  skin  is  stimulated,  and  the 
pathologically  increased  activity  of  the  abdominal  organs-  is 
moderated.  The  primary  functional  retrostasis  in  the  affected 
hypersemic  tracts  is  followed  by  a  reactionary  vascular  con- 
traction, which  forces  the  blood  out  of  these  tracts,  and  drives 
it  towards  dilated  cutaneous  vessels.  Hypersemia,  congestions, 
catarrhal,  and  inflammatory  phenomena,  even  m  mternal 
organs,  may  be  improved  or  cured  by  this  very  simple  pro- 
cedure." This  is  Ziemssen's  opinion  of  the  value  and  physio- 
logical action  of  the  ordinary  cold  abdommal  compress,  which 
is  very  interesting,  particularly  to  myself,  because  by  the  addi- 
tional use  of  the  combined  electric  current,  I  get  more  decided 
and  definite  results  than  Ziemssen  does  by  the  compress  alone. 

I  have  very  little  doubt  that  exhausted  nerves,  by  then- 
connection  with  the  semilunar  ganglia,  together  with  other 
important  plexuses,  are  stimulated  to  increased  activity  by 
these  means.  Of  course,  if  I  wish  to  stimulate  the  medulla, 
base  of  brain,  and  cervical  sympathetic,  I  either  increase  the 
length  of  my  spinal  electrode,  so  that  it  extends  to  the  occiput, 
or  put  the  original  eleckode  in  the  cervico- occipital  origin. 
It  is  often  useful  to  lessen  the  resistance  of  this  electrode  by 
saturating  it  with  dilute  acetic  acid,  the  galvanic  current  being 
slightly  reduced  in  strength.  After  the  operation  is  over,  the 
body  should  be  quickly  rubbed  with  a  towel  saturated  with  a 
solution  of  strong  sea  salt  and  water  for  thirty  seconds,  then 
briskly  rubbed  until  dry  with  a  coarse  hot  towel.  It  is  well  for 
the  patient  to  recline  and  rest  for  twenty  or  thirty  minutes  aftei- 
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he  is  dressed.  In  some  cases  of  glycosuria  I  have  by  these  means 
reduced  the  quantity  of  sugar  eHminated  from  fifteen  grams  to 
three  grains  to  the  ounce.  I  have  no  hesitation  m  saying  that 
both  absorption  and  secretion  go  on  much  more  rapidly  whilst 
the  patient  is  in  the  pack  than  when  he  is  out  of  it.  Sometimes 
I  make  my  patient,  whilst  he  is  in  the  pack,  swallow  through 
an  elastic  tube  and  mouth-piece  a  pmt  of  hot  water  (120'^  F.) 
with  excehent  effect,  not  only  in  promoting  diaphoresis,  but 
diuresis  also. 

Dr.  Fagge  reports  a  case  full  of  interest  and  mstruction  in 
the  "Lancet"  of  July  27th,  1872,  entitled  "Intestinal  obstruc- 
tion of  five  days'  duration  cured  by  kneading,  after  injection  per 
rectum."    The  patient  was  an  adult  and  a  free  liver.    To  the 
right  of  the  umbilicus  and  above  it,  there  was  distmct  hardness, 
which  gave  the  impression  that  a  transverse  coil  of  the  bowel 
could  be  felt  above,  bending  on  a  vertical  one  below.  The 
vomited  matters  were  brown,  with  flocculi  of  a  darker  colour, 
but  not  stercoraceous.     Anodynes,  hot   fomentations,  and 
injections  had  been  thoroughly  used,  but  no  relief  was  obtained 
until  the  abdomen  was  kneaded  by  the  surgeon  who  attended 
the  case,  Mr.  Brookhouse,  of  Deptford.      Dr.  Fagge  remarks 
that  "  the  life  of  the  patient  was  saved  by  kneading  the  belly, 
and  so  satisfactory  an  issue  may  well  encourage  other  surgeons 
to  adopt  a  similar  procedure."    Yet  it  cannot  be  denied  that 
too  forcible  manipulation  of  the  abdomen  might  in  many 
instances  involve  great  risk  of  tearing  through  parts  softened 
by  inflammation  or  sloughing,  and  thus  counteract  the  curative 
processes  of  nature.    Massage  in  1872  was  different  to  the 
massage  of  1888.    Practice  and  experience  cannot  fail  to 
have  given  us  a  better  insight  into  the  various  modes  and 
degrees  of  manipulation,  which  are  necessary  and  suitable 
to  different  cases  under  varying  conditions.     No  doubt 
some  of  you  remember  that  when  massaging  Mrs.  W — 's 
abdomen,  you  pointed  out  to  me  two  distinct  and  separate, 
irregular,  hard  lumps ;  one  was  in  the  ascending  colon  just 
above  the  ctecum,  the  other  was  in  the  descending  colon  not 
far  from  the  sigmoid  flexure.    I  told  you  that,  in  my  opinion, 
they  were  hardened  masses  of  fjecal  matter  (scybala),  and 
that  massage  would  soon  remove  them  altogether;  this  turned 
out  to  be  true,  for  in  three  weeks  not  a  trace  of  them  remained. 

There  are  many  cases  reported  in  the  German  medical 
papers  of  the  use  of  massage  in  intussusception,  all  ending  in 
recovery ;  but  in  the  literature  of  this  country  we  find  very 
httle  relative  to  this  subject.  No  one  should  attempt  to 
massage  the  abdomen  m  suspected  cases  of  intussusception, 
unless  they  were  not  only  skilled  in  massage,  but  also  knew 
precisely  what  the  movements  were  likely  to  effect,  and  what 
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they  were  expected  to  effect.  Doubtless  a  great  deal  of  harm 
might  be  done  by  rough,  mdefinite,  misplaced  manipulations. 

Mr.  Warrington  Haward,  in  a  very  excellent  article,  on 
"  Surgical  Aspects  of  Constipation,"  in  the  "  Lancet "  for  April 
28th,  1888,  to  which  I  shall  have  to  refer  again  when  speaking 
of  the  diseases  of  advanced  life,  gives  the  following  case,  with 
some  remarks  which  may  interest  you :  "A  young  lady  of 
nineteen,  the  sister  of  one  of  our  pupils,  was  brought  to  me  on 
account  of  a  lateral  curvature  of  the  spine.  There  was  a  sliglit 
curve,  the  convexity  in  the  lumbar  region  being  to  the  left. 
The  patient  complained  much  of  a  dull  pain  in  the  loins, 
especially  on  the  left  side.  She  stooped  a  good  deal,  and  was 
very  easity  fatigued.  She  was,  moreover,  extremely  thin  and 
antemic,  had  but  little  appetite,  a  coated  tongue,  foul  breath, 
and  very  cold  hands  and  feet.  An  examination  of  the  abdomen 
revealed  a  large  faecal  accumulation  in  the  sigmoid  flexure ; 
and  on  being  questioned,  she  admitted  that  the  bowels  were 
extremely  constipated,  often  acting  only  once  a  week. 

This  is  one  case  out  of  a  series  of  the  same  kmd  that  has 
come  under  my  notice,  in  which  a  supposed  lateral  curvature 
is  merely  the  habitual  position  assumed  by  young  girls  suffer- 
ing from  obstinate  constipation  and  loaded  sigmoid  flexure." 
"  Such  cases,"  Mr.  Haward  goes  on  to  say,  "are  best  treated  by 
massage,  feeding  and  aperients,  under  which  the  antemia 
disappears,  the  bowels  recover  their  power,  appetite  is  regained, 
flesh  is  made,  and  the  yielding  of  the  spine  comes  to  an  end." 

Obesity  and  Corpulence. — I  do  not  think  I  can  do  better  than 
bring  the  subject  of  obesity  before  you  in  this  lectm-e.  It 
means  disease,  and  in  somes  cases  it  forebodes  a  serious 
termination ;  it  certainly  indicates  an  excessive  deposit  of  fat 
in  the  connective  tissue  structures  of  the  body ;  it  is,  as  you 
know,  invariably  associated  with  excessive  corpulence,  and  is 
more  common  amongst  females  than  males.  Weir  Mitchell 
speaks  of  different  kinds  of  fat,  and  unquestionably  there  are 
fats  and  fats.  You  know  my  opinion  about  the  absorption  and 
dispersion  of  fat  by  massage ;  it  is  simply  this :  If  a  woman 
becomes  fat,  who  should  be  so  naturally  and  by  heredity,  it 
will  take  a  vast  deal  of  massage  to  make  her  thin  and  give  her 
that  Hghtness  and  grace,  for  which  she  so  vainly  sighs.  On 
the  other  hand,  if  a  woman  rapidly  puts  on  fat  to  which  she  is 
not  entitled,  on  account  of  some  change  in  diet  or  mode  of 
living  or  time  of  Hfe,  or  some  freak  of  nature,  the  absorption 
and  dispersion  of  this  kind  of  fat  is  by  no  means  a  difficult 
matter.  Ladies  of  the  Semitic  race  are  frequently  predisposed 
to  the  development  of  adipose  tissue  and  corpulency;  the  fat 
is  usually  bad  stuff,  and  these  subjects  not  unfrequently  suffer 
from  glycosuria,  of  which  they  are  ignorant ;  they  are,  as  well, 
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often  pale,  and  bad  oxygen  carriers.  Now  these  are  the  patients 
upon  whom,  with  hygiene  and  appropriate  diet,  massage  has 
such  wonderful  power  in  the  dissolution  of  fat  and  the  inhi- 
bition of  certain  fat  making  agents  in  the  nervous  system. 
Excessive  fat  means  a  perversion  of  the  normal  nutritive 
j)rocesses,  and  it  is  extraordinary  what  a  small  amount  of  food 
is  sometimes  consumed  by  fat  people,  and  what  a  large  amount 
of  food  may  be  taken  by  leanly  disposed  people  without 
giving  rise  to  a  particle  of  fat.  Fat  people  are,  on  the 
average,  of  shorter  lives  than  lean  people.  No  means  should 
be  neglected  or  pains  spared  to  diminish  excessive  fat.  The 
remedy  is  unquestionably  to  be  found  in  massage,  exercise, 
diet,  and  hot  water. 

I  was  called  to  see  a  lady  some  few  weeks  since  who  was 
remarkably  stout.  She  told  me  that  she  was  equally  thin 
j)revious  to  two  months'  Weir-Mitchell  treatment,  which 
she  went  through  last  summer.  During  the  treatment  the 
increase  in  weight  was  nothing  remarkable,  but  ever  since  she 
had  grown  stouter  and  stouter :  how  far  this  means  a  perversion 
of  nutrition  remains  to  be  seen ;  at  the  present  time  her  limbs 
are  quite  firm. 

Many  people  have  tried  the  Banting  system,  with  the  same 
success  as  Banting  himself,  who  lost  by  dietary  alone  in  one 
year  forty-four  pounds  in  weight,  and  without  the  recurrence 
of  corpulence  when  the  ordinary  diet  was  resumed.  Others 
have  tried  it  with  very  baneful  results,  for  just  as  they  lost 
weight  so  they  got  so  miserably  out  of  health  that  they  have 
been  glad  to  resume  their  ordinary  diet  in  order  to  get  fat  again. 

You  have  had  opportunities  here  of  seeing  fat  people  lose  fat 
and  lean  people  gain  fat.  The  alteration  in  weight  from  the 
effects  of  massage  is  always  of  great  interest,  therefore  I  am 
at  all  times  very  careful  to  take  the  height  and  weight  of  my 
patients  before  and  after  a  course  of  massage;  also  their 
muscular  power  and  breathing  capacity,  and  their  resisting 
power  to  both  the  faradic  and  galvanic  currents. 

I  may  not  possibly  have  an  opportunity  of  referring  to  this 
matter  again,  therefore  I  will  say  now  all  I  care  to  say  about 

■u  ^^^"1  amount  of  fat  is,  or  appears  to  be,  necessary  to 
a  healthy  existence  and  to  a  normal  condition  of  the  blood 
Itapid  thinning  IS  accompam  with  more  or  less  anEemia,and* 
as  Weir  Mitchell  says,  the  blood  thins  with  the  decrease  of  the 
tissues,  and  enriches  as  they  increase.  The  loss  of  fat 
especially  its  rapid  or  steady  loss,  nearly  always  goes  alon- 
with  conditions  which  impoverish  the  blood,  and,  on  the  othe? 
nand,  the  gam  of  fat  up  to  a  certain  point,  seems  to  go  hand- 
m-hand  with  a  rise  m  all  other  essentials  of  health,  and 
notably  with  an  improvement  in  the  colour  and  amount  of  the 
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red  corpuscles.  On  the  other  hand,  we  often  see  people 
between  fifty  and  sixty  putting  on  fat  rapidly  and  suddenly, 
and  becoming  at  once  unwieldy  and  feeble  ;  the  fat  collecting 
in  masses  about  the  belly  and  around  the  joints.  Such  an 
increase  is  usually  accompanied  Avith  fatty  degeneration  of  the 
heart  and  muscles,  and  with  a  certain  watery  flabbiness  in  the 
limbs  which,  however,  do  not  pit  on  pressure.  Obesity  with 
thin  blood,  says  Weir  Mitchell,  is  one  of  the  most  unmanageable 
conditions  I  know  of.  And  this  I  have  certainly  proved  before 
I  adopted  the  massage  treatment. 

Setting  aside  fat  as  a  disease,  and  dealing  with  it  as  we 
frequently  do,  in  persons  who  are  called  stout  with  a  tendency 
to  corpulency,  it  must  be  a  comfort  to  them  to  know  that  with 
ordinary  attention  to  diet,  and  general  massage  once  a  day 
for  three  or  four  weeks,  they  can  be  greatly  reduced  in 
weight,  and  improved  in  health  at  the  same  time. 

There  are,  of  course,  some  people  m  this  world  who  cannot 
be  anything  but  mactive,  who  will  not  exercise  their  muscles 
although  they  have  every  opportmiity,  they  drive  about  from 
place  to  place,  and  enjoy  the  pleasures  of  the  table  to  their 
heart's  content.  Again,  there  are  people  who  by  occu^Dation 
are  unable  to  take  that  amount  of  exercise  which  is  necessary 
for  a  healthy  existence.  In  each  case  massage  must  be  very 
useful  m  promoting  tissue  changes,  mcreasmg  nutrition  and 
keeping  secretion  and  excretion,  repair  and  waste  at  a  normal 
and  natural  level.  Massage  is  truly  a  factor  of  energy,  and 
the  best  tonic  known. 

The  Liver  is  one  of  the  most  important  and  the  largest 
glandular  organ  in  the  body.  Its  chief  function  is  to  secrete 
bile  which  flows  into  the  gall-hladder,  so  that  in  masseeing 
this  organ  we  must  not  forget  to  manipulate  the  gall-bladder. 
It  is  true  that  one  important  function  of  the  liver  is  to  form 
and  stir  up  glycogen,  which  is  eventually  useful  in  evolving 
heat  and  muscular  energy.  There  is  another  point  for  us  to 
remember,  that  the  liver  receives  from  the  intestinal  circula- 
tion poisonous  substances,  such  as  peptones  and  ptomaines, 
and  thus  prevents  then-  entering  the  general  circulation 
unchanged.  Dr.  Brunton  says,  "  The  liver  acts  as  a  porter  or 
door-keeper  to  the  circulation,  all  the  substances  which  are 
absorbed  from  the  intestinal  canal  having  to  pass  through  the 
portal  vein  and  the  capillaries  of  the  liver  before  they  can 
enter  the  general  circulation."  The  functional  activity  of  the 
liver  is  very  important  to  health,  and  derangement  of  this 
organ  means  constipation,  indigestion,  and  a  whole  train  of 
troublesome  symptoms,  so  that  the  stomach,  the  hver  and  the 
intestinal  tract  are  of  necessity  immediately  associated  in  the 
processes  of  digestion  and  assimilation,  and  it  would  be 
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useless  to  massage  the  intestmes  without  including  the  liver, 
and  vice  versa.  Functional  derangement,  then,  gives  rise  to 
partial  arrest  of  secretion  of  bile,  and  to  its  excretion  when 
secreted.  The  terms  torpid  and  inactive  are  very  appropriate, 
and  there  can  be  little  doubt  that  the  liver  is  frequently  torpid 
and  inactive,  and  it  then  refuses  to  perform  its  biliary  and 
glycogenic  functions. 

The  whole  of  the  chylopoetic  viscera  sympathises  with  this 
inactivity,  and  the  general  circulation  becomes  impregnated 
with  poisonous  and  effete  material,  giving  rise  to  acidity, 
flatulence,  furred  tongue,  headache,  nausea,  loss  of  appetite, 
prostration,  hypochondriasis,  languor,  slow  pulse,  and  loaded 
urine  of  high  specific  gravity.     In  plain  words,  there  is 
a  general  arrest  in  the  normal  functional  activity  of  the 
nervous  circulatory,  secretive,  excretive  and  assimilative  pro- 
cesses of  every  organ  in  the  abdominal  cavity,  and  possibly 
outside  it  as  well.    This  inactivity  of  the  liver  may  be  due  to 
the  nervous  system  as  a  cause,  to  overwork,  anxiety  and 
worry,  to  shock,  to  sudden  depressing  influences,  to  overfeeding, 
and  not  unfrequently  to  over-drinking  and  smoking,  cold  or 
excessive  heat.    If  the  liver  is  too  long  inactive  from  drink  as 
a  cause,  and  if  the  presence  of  such  an  exciting  agent  be 
maintained,  the  result  is  vaso-motor  paresis  and  enlargement, 
interlobular  exudation,   connective  tissue  proHferation,  and, 
finally,  contraction.      Now  we  beheve  that  if  massage  be 
adopted  early  enough  we  can,  and  do,  arrest  degenerative 
change. 

Again,  we  talk  of  a  torpid  liver  as  functionally  deranf^ed 
In  some  people,  possibly  those  of  a  bilious  temperament,  "the 
liver  IS  exceedmgly  Hable  to  derangement ;  it  becomes  over- 
■sensitive  and  gets  into  bad  habits ;  we  know  that  drugs  are  of 
some  use  m  such  conditions,  but  they  are  often  given  to 
reheve  symptoms,  rather  than  to  bring  the  liver  to  its  normal 
tonus  and  standard  power  of  resistance ;  no  better  proof  of 
the  truth  of  the  assertion  is  to  be  found  than  in  the  large 
number  of  people  who  are  taking  bHious  medicines  all  their 

W  ;-f     11  ^'''^  T  abdominal,  gastric,  and  hepatic  massage 
that  it  will  do  what  medicine  fails  frequently  in  doing 

,  The  movements  of  the  diaphragm  assist  very  greatly  in 
aidmg  the  expulsion  of  bile  from  the  liver  ;  this  they  /o 

o  dlnaJ^  'or?f '  l'  ''''''     much  greater  i/extra- 

risSnvv\.i  Exercise  which  increases 

unon  ^t?/.  'ti*'  mechano-therapeutic  agent 

ci^e  tbnn  cannot  possibly  be  any  better  exer- 

-cise  than  rowing  to  induce  pressure  upon  the  liver  and 

tZt 'fo  W i'"  .      '^^^  I  mainta^^^^^ 

•that  lowmg  IS  the  best,  and  it  is  accomplished  with  less 
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expenditure  of  energy  than  any  other  form  of  exercise  with 
which  I  am  acquainted,  therefore  I  consider  it  of  essential 
vakie  in  neurasthenia. 

I  have  often  shown  you  the  best  way  to  work  at  the  Hver.  - 
In  my  experience  I  have  found  it  exceedingly  difdcult  and  in 
some  cases  absolutely  impossible  to  w^ork  into  the  substance  of 
this  organ.  I  have  demonstrated  to  you  what  an  almost  hope- 
less task  this  is,  unless  the  organ  is  very  much  enlarged, — of 
course,  when  this  is  the  case  there  is  nothing  between  the  free 
surface  of  the  liver  which  is  enlarged  and  the  abdominal  wall,  so 
that  you  can  actually  pick  up  the  margin  of  the  liver  and 
pinch  and  knead  it,  but  even  this  is  not  easily  done.  There 
are  two  positions  in  which  to  place  yom-  patient ;  the  first  is 
that  just  described  for  abdominal  massage,  with  the  thighs 
and  thorax  w^ell  raised.  I  prefer  this  position  both  for  acting 
upon  the  liver  and  the  gall-bladder.    I  place  the  palm  of  my 
Left  hand  firmly  upon  the  ribs  in  the  left  hypochondrium,  and 
the  palm  of  my  right  hand  firmly  upon  the  ribs  in  the  right 
hypochondrium,  making  the  left  hand  a  fixed  point  by  its 
steady  continuous  pressure  upon  the  ribs.    I  now  produce 
wdth  the  heel  of  my  right  hand  a  series  of  pressure  and  relaxa- 
tion movements  over  the  hver,  exercising  a  fair  aniount  of 
force.    I  make  my  pressure  synchronous  in  time  with  each 
inspiration,  but  what  is  better  still  I  ask  my  patient  to  breathe 
by  extra-inspiratory  efforts,  and  then  use  pressure  just  at  the 
pause  between  inspiration  and  exphation,  relaxing  the  pres- 
sure at  expiration.    This  action  upon  the  liver  is  percussive, 
concussive  and  succussive,  and  does  more  to  stimulate  the 
liver  to  excrete  its  bile  than  any  other  process  with  which  I 
am  acquainted.   These  movements  must  be  continued  for  five 
or  six  minutes,  and  I  must  not  forget  to  show  you  that  the 
pressure  must  sometimes  be  applied  by  rapid,  jerking,  ^abratory 
action  of  the  arm.    It  requires  a  little  practice,  but  if  it  be 
well  done  it  positively  shakes  the  liver.    We  now  turn  the 
patient  upon  the  belly,  and  we  map  out  carefully  the  exact 
position  of  the  mass  of  the  liver,  from  the  fifth  or  six  rib 
downwards,  and  here  we  use  tapotement  movements  h'eely 
and  thoroughly.    Sometimes  I  petrissage  the  skm  very  care- 
full  v  over  the  hepatic  region  and  use  mtercostal  pressure  with  my 
thumbs,  in  this  way,  but  I  rely  more  upon  the  percussive 
action  which  I  have  just  shown  you.    Some  authorities  think 
it  better  to  have  the  patient  in  the  sitting  posture,  restmg 
upon  the  elbows  with  the  body  inclining  forward,  as  it  is  said 
to  relax  the  abdominal  walls  and  allow  the  Ij^^f    .  S^-^^^^^^^^^^^^ 
downwards  and  forwards.    I  do  not  deny  that  this  posit  on 
may  be  a  good  one.    I  never  adopt  it ;  firstly  because  the 
position  of  the  patient  is  an  inconvenient  one  for  the  operatoi. 
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and,  secondly,  because  it  is  generally  admitted  that  in  the  up- 
right and  sitting  posture  the  liver  usually  recedes  behind  the  ribs. 
If'^you  have  to  massage  the  liver  specially  you  must  not  do  so 
after  a  full  meal;  two  or  three  hours  should  liave  elapsed. 
The  best  time  is  when  the  chyme  is  passing  into  the  duo- 
denum, ivhen  in  fact  the  chyle  function  is  in  full  operation  and 
the  (lall-Uadder  and  pancreas  are  in  a  state  of  activity.  The 
position  of  the  liver,  it  must  be  remembered,  varies  according 
to  the  greater  or  less  distension  of  the  stomach  and  intestmes  ; 
when  the  intestines  are  empty  the  liver  descends  in  the 
abdomen,  but  when  they  are  distended  it  is  pushed  upwards. 
At  every  meal  there  is  an  increased  flow  of  blood  to  the  liver 
and  also  to  the  stomach. 

I  am  particularly  anxious  to  tell  you  as  much  as  I  can 
reasonably,  from  the  massage  point  of  view,  about  the  liver, 
because  in  functional  abdominal  disease  this  organ  and  the 
gall-bladder  are  not  unfrequently  primarily  at  fault,  and 
abdominal  massage  can  never  be  complete  without  the  liver 
receiving  its  due  share  of  attention.  "  Hepatic  affections,"  says 
Dr.  Eoberts,  in  Quain's  Dictionary  of  Medicine,  "by  interfering 
more  or  less  with  the  physiological  functions  or  anatomical 
arrangements  of  the  organ,  may  give  rise  to  diverse  pheno- 
mena, not  only  of  a  local  character,  but  associated  also  with 
the  general  system."  Functional  hepatic  disorders  are  regarded 
by  many  emment  physicians  as  bemg  of  peculiar  significance, 
and  as  demanding  special  attention,  particularly  with  reference 
to  those  derangements  which  influence  the  secretion  of  bile,  and 
likewise  I  might  add  the  expulsion  of  bile.  Then,  I  maintain 
that  by  massage,  local  and  abdominal,  we  find  a  cholagogue  of 
definite  value;  if  we  want  an  hepatic  stimulant  we  use  the 
electric  abdominal  compress  as  well.  You  must  again  allow 
me_  to  state  that  I  never  forget  to  administer  drugs  when  I 
])eheve  they  may  prove  advantageous,  but  the  cases  which 
often  come  under  our  care  are  those  where  drugs  have  been 
tried  and  tried  in  vain.  Still,  drugs  without  massage  may  in 
functional  affections  of  the  liver  prove  useless,  but  (and  I  am 
speaknig  from  experience)  they  may  be  of  greater  utility  when 
used  with  massage. 

_  The  pall-hladder  is  the  reservoir  for  the  bile ;  it  is  to  be  found 
m  a  lau-ly  direct  line  with  the  curve  of  the  ascending  and 
ti-ansverse  portion  of  the  colon,  behind  the  ninth  costal  car- 
tilage. In  operating  upon  the  ascending  colon  you  will 
remember  that  I  particularly  impressed  upon  you  that  when 
you  reached  the  ribs  you  were  in  the  immediate  neighbour- 
hood of  the  gall-bladder,  and  that  here  you  made  a  halt  and 
worked  by  deep  petrissage  over  this  viscus.  You  must  know 
that  it  IS  now  a  common  operation  to  cut  down  upon  the  gall- 
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bladder  and  remove  gall-stones  from  its  interior,  and  also 
from  the  common  duct ;  but  from  what  I  have  heard  of  these 
operations,  that  is  from  cases  which  have  been  brought  for- 
ward at  the  medical  societies,  I  am  of  opmion  that  obstruc- 
tions in  the  common  duct  can  be  removed  by  massage  quite 
as  well  as  by  operation,  without  the  great  risk  of  losing  life. 
But  I  shall  say  nothing  more  of  this.  I  must  call  your  atten- 
tion, however,  to  several  points  in  connection  with  this  gall- 
bladder and  the  bile  it  naturally  holds,  which,  in  my  opinion,. 
are  of  very  great  importance,  for  I  beheve  that  the  liver  not 
unfrequently  gets  blamed  when  the  gall-bladder  is  actually  at 
fault.  The  bile  under  normal  conditions  is  contmually  being 
secreted  by  the  liver  cells,  and  is  stored  up  in  the  gall-bladder, 
and  it  should  have  a  very  definite  composition,  but  this  for 
many  reasons  is  variable.  It  is  poured  out  copiously  into  the 
duodenum  when  the  chyme  distends  this  portion  of  the  intes- 
tine, but  demand  and  supply  should  be  equally  balanced,, 
w'hich  is  not  always  the  case.  If  the  bile-ducts  become 
occluded  by  catarrh,  spasm  or  calculi  the  bile  stagnates,, 
becomes  viscid  and  thick,  and  refuses  to  flow  through  the 
natural  outlets  ;  then  the  gall-bladder  becomes  distended,  some- 
times so  great  is  the  distension  that  its  walls  are  completel}^ 
paralyzed,  and  the  smooth  muscles  when  stimulated  by  the 
spinal  nerves  cannot  contract,  although  they  endeavour  spas- 
modically to  do  so,  hence  the  pain  which  so  frequently  attends 
this  condition.  The  bile,  under  these  circumstances,  is  reab- 
sorbed and  carried  into  the  circulation,  giving  rise  to  jaundice, 
and  a  very  unwholesome  train  of  symptoms  frequently  follow, 
chiefly  of  a  dyspeptic,  acid  and  flatulent  character.  The  faeces 
become  clay  coloured,  fatty  material  passes  through  the  intestines 
undigested,  and  the  bowels  are  constipated  owing  to  the  hard- 
ness of  the  faeces  and  to  the  absence  of  peristalsis,  due  to 
deficiency  of  bile.  Bile  pigments  pass  into  the  urme,  and  give 
to  it  a  characteristic  deep  brown  colour. 

Spasm  of  the  bile-ducts  and  paralysis  of  the  gall-bladder, 
partial  or  complete,  is  much  more  frequent  than  is  usually 
supposed ;  it  is  not  always  attended  with  pain,  neither  is  it 
associated  with  dyspepsia,  although  these  symptoms^  are 
frequently  present,  and  in  some  mstances  they  are  exceedmgly 
distressing.  Worry,  anxiety,  and  shock,  which  give  rise  to 
persistent  depression  of  spirits,  are  most  frequently  the  cause, 
far  more  frequently  than  cold  or  over-eating  or  drinking,  yet 
the  latter  are  sometimes  factors.  These  conditioiis  of  the 
gall-bladder  and  gall-ducts  are  sometimes  very  difficult  to 
relieve  by  medicine,  they  are  very  liable  to  recur  even  after 
the  patient  is  supposed  to  be  cured.  I  have  no  hesitation 
in  saying  that  massage  and  the  electric  abdominal  compress 
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are  the  curative  agents  for  spasm  and  catarrh  of  the  bile- 
ducts,  atony  of  the  gall-bladder,  and  inspissated  bile. 

Chronic  Dyspepsia  is  a  name  given  to  various  alterations 
associated  with  the  stomach  and  intestinal  tract  ;  it  may  be 
catarrhal,  congestive,  neurosal,  fermentative,  glandular,  and  so 
on.  It  is  frequently  accompanied  with  great  irregularity  and 
variability  of  the  bowels,  constipation  and  diarrhoea  alternating 
wdth  each  other,  but  constipation  usually  predominating.  Some- 
times pain  is  felt  in  the  stomach  like  a  lump  of  lead  immediately 
after  taking  food,  or  there  is  a  strange  feeling  of  sinking  and 
want  in  the  bowels ;  occasionally  the  bowels  become  greatly 
distended,  and  acid  flatulence  and  colic  are  then  very  trouble- 
some symptoms.  At  times  this  form  of  indigestion  is 
attended  with  melancholy  (hypochondriasis),  and  here,  again, 
I  say  abdominal  massage  and  galvanism  are  the  remedies. 

Disease  and  Derangements  of  the  Pelvic  Viscera. — The  organs 
of  the  pelvis  which  we  have  to  consider  more  particularly  are 
the  uterus  and  the  ovaries.  Let  us  deal  with  the  uterus  first. 
The  womb,  you  know,  is  a  pear-shaped  body,  suspended  by 
ligamentous  structures.  It  is  freely  moveable,  and  on  this 
account  is  liable  to  displacement ;  a  loaded  rectum  will  exercise 
pressure  upon  it  from  above  and  behind,  and  a  distended 
bladder  from  below  and  in  front.  From  the  massage  point  of 
view  only,  it  seems  to  me  necessary  that  we  should  know  some- 
thing of  the  common  ailments  of  this  organ.  It  is  composed 
chiefly  of  muscular  tissue  which  is  plentifully  supplied  with 
blood  vessels,  lymphatics  and  nerves.  It  is  capable  of  great 
changes,  chiefly  at  the  menstrual  period,  and,  secondly,  at  the 
period  of  gestation.  The  upper  part  of  the  uterus  is  called  the 
fundus,  which  is  m  direct  communication  with  the  ovaries  by 
the  Fallopian  tubes,  the  lower  part  is  called  the  cervix 
termmatuig  m  an  aperture  known  as  the  os  with  its  labife. 
in  difficult  menstruation  the  channel  through  the  cervix  is 
contracted  so  that  the  menstrual  fluid  escapes  tardily, 
accompanied  with  great  pain;  this  contraction  is  often 
spasmodic  and  unrelieved  by  incision  or  even  dilatation. 

Dysmenorrhcm  ,  as  it  is  called,  or  mechanical  dysmenorrhoea,  is 
usually  accompanied  with  lassitude,  languor ,  backache,  and  head- 
u    f         T^^n^^'^^'®    ^^^^'y  I'^ason  to  beheve  that  the 
mf.'^i  ^n?  '  ^^'"'^ dependent  upon  blood  clots  and 

masses  of  mucous  debris,  which  choke  up  the  passage  and  so 
brmg  about  retention.  This  is  no  doubt  a  frequent%ause  of 
dysmenorrhoea,  otherwise  incising  and  dilating  the  cervix  should 
bung  about  relief,  which  it  does  not  always  do.  If  there  be 
congestion  or  sub-acute  inflammation  of  the  uterus,  the  pain 

s^S  irritability  and  over- 

sensitiveness  of  the  pelvic  nerves,  which  may  extend  to  the 
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buttocks  and  the  thighs.  Eeflex  irritation  set  up  in  this  way  may 
be  accompanied  with  vomiting,  hysteria,  and  dehrium.  Pain 
usually  comes  on  before  the  discharge  makes  its  appearance, 
sometimes  a  few  hours  after.  It  is  admitted  that  dysmenorrhcea 
is  a  most  troublesome  and  obstinate  condition,  and  one  which 
sometimes  does  not  yield  to  any  form  of  treatment.  The 
usual  remedies  are  dilatation  or  incision  of  the  constriction, 
attention  to  the  general  health,  rest,  hot  baths,  and  anodynes. 

I  wa^  first  struck  with  the  value  of  massage  in  dysmenorrhcea 
some  seven  years  ago,  in  the  case  of  a  lady  about  thirty-five  years 
of  age,  who  was  undergoing  a  course  of  treatment  for  nervous- 
ness. After  it  was  over  she  expressed  her  astonishment  and 
pleasure  at  the  beneficial  influence  it  had  exercised  over  the 
menstrual  flow.  For  years  it  had  been  accompanied  with  diffi- 
culty and  great  pain,  and  she  had  undergone  several  severe 
operations,  but  on  the  last  two  occasions  there  had  been  no  pain 
whatever.  Her  feelings  of  surprise,  satisfaction  and  delight 
were  immeasurable,  because,  as  she  said,  she  never  expected 
any  freedom  from  what  she  termed  her  monthly  period  of 
agony  and  distress.  In  this  case  the  lady  was  having  general 
massage,  including,  of  course,  abdominal,  but  no  special  uterine 
or  ovarian  massage  of  any  kind  was  used.  No  one  can  doubt, 
who  has  had  experience,  as  I  have  had,  in  the  treatment  of 
dysmenorrhcea  by  massage  and  faradic  massage,  that  it  has  a 
very  specific  influence  over  all  uterine  function,  and  I  may  say 
especially  over  the  function  of  the  ovaries.  What  is  good  for  the 
one  is  unquestionably  good  for  both.  I  assure  you  I  have  no 
wish  whatever  to  interfere  with  the  gynaecologist,  for  if  I  have  the 
slightest  doubt  about  the  state  of  the  uterus  or  its  appendages 
I  always  seek  his  opinion  prior  to  commencing  a  course  of 
massage  or  electric  treatment. 

Before  speaking  to  you  of  displacements  of  the  uterus,  I 
must  call  your  attention  to  the  value  of  massage  and  the 
combined  electric  current  as  emmenagogues  in  some  forms  of 
amenorrhcea.  My  mode  of  applying  galvanism  in  these 
cases  is  by  means  of  the  hot  salt  and  Avater  foot-bath,  connect- 
ing the  bath  with  the  negative  pole  of  the  battery,  the  positive 
sponge  electrode  being  appHed  to  the  hypogastric  region.  The 
patient  places  the  feet  in  the  bath  for  about  ten  to  fifteen 
minutes,  and  a  current  of  from  ten  to  twelve  milliamperes  is 
administered  at  each  sitting ;  this  form  of  galvanic  foot-bath 
may  be  used  every  other  day,  but  abdominal  and  spinal 
massage  should  be  applied  every  morning  for  about  twenty 
minutes.  The  hot  salt  water  foot-bath,  independent  of  the 
galvanic  current,  "  causes  dilatation  of  the  arteries  of  the  legs, 
and  it  is  probable  that  this  dilatation  extends  up  the  iliac 
vessels,  so  that  more  blood  may  be  sent  to  the  genitals  by  this 
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means.  In  addition,  however,  it  is  probable  that  a  close 
nervous  connection  exists  between  the  vascular  supply  of  the 
uterus  and  the  feet,  for  we  know  that  hot  mustard  foot-baths 
promote  menstruation,  whilst,  on  the  other  hand,_  cold  to 
the  feet  retards  it.  I  need  scarcely  say  that  this  is  worth 
knowing  and  remembering,  for  absence  of  menstruation  is 
associated  with,  if  it  is  not  the  cause  of,  some  of_  the 
most  troublesome  forms  of  disease  with  which  young  life  is 
afflicted.  Sometimes  drugs  act  very  satisfactorily,  at  other 
times  they  seem  to  be  quite  ineffectual.  Please  to  reraember, 
however,  that  massage  and  galvanism  are  intended  to  improve 
nutrition  and  restore  or  generate  function,  and  there  is  no  reason 
whatever  against  this  treatment  being  supplemented  by  the 
administration  of  emmenagogues.  The  cases  which  come  under 
our  care,  however,  are  generally  those  upon  whom  all  other 
forms  of  treatment  have  been  tried  and  have  failed,  therefore 
the  success  is  all  the  more  pleasing  and  instructive.  The 
uterus  is  particularly  liable  to  congestions,  or  congestive 
inflammatory  changes.  I  have  not  had  any  large  experience  of 
the  effect  of  massage  in  these  conditions,  yet  they  form  an 
important  class  of  women's  diseases,  and  I  must  therefore 
call  your  attention  to  them. 

There  are  authorities  upon  massage  who  speak  very 
highly  of  manipulations  in  bringing  about  absorption  of 
exudations  in  chronic  endo-  and  para-metritis.  Dr.  Graham 
is  one  of  these  authorities.  Chapter  VI.  in  his  "  Practical 
Treatise  on  Massage,"  has  the  following  heading  :  "  Mas- 
sage of  the  uterus  and  its  surroundings,  with  a  report  of 
two  hundred  and  thirty-nine  cases,"  so,  if  you  please,  I  shall 
take  Dr.  Graham  as  my  authority  in  all  that  I  have  to  say  to 
you  m  reference  to  the  treatment  of  chronic  congestive 
inflammatory  changes  of  the  womb  and  its  surroundings. 

"  Massage  of  the  pelvic  organs  should  be  intrusted  to  those 
alone  who  have  '  clean  hands  and  a  pure  heart,'  and  such  a 
thorough  knowledge  of  the  pathology  and  treatment  of  uterine 
affections  as  is  possessed  by  the  most  accomplished  gynge- 
cologists.  It  should  not  be  confided  to  any  professional  manipu- 
lator, however  skilful.  Credit  is  given  to  Major  Thur  Brandt, 
a  Swedish  gymnast,  for  having  been  the  first  to  use  massage 
m  the  local  treatment  of  uterine  affections,  about  ten  years 
"^^^  method  excited  much  adverse  criticism, 
which,  however,  has  passed  awav,  as  the  excellent  results 
obtained  became  better  known.  In  the  hands  of  a  layman  it 
was,  doubtless,  at  first  used  without  proper  discrimination, 
and  extravagant  results  were  obtained.  The  next  to  interest 
himself  m  this  was  a  physician.  Dr.  Gustaf  Norstrom,  of 
.btockholm,  who  used  the  treatment  rationally  and  in  cases 
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that  he  could  understand.  He  found  massage  especially  suc- 
cessful in  chronic  metritis  that  had  not  arrived  at  the  period  of 
induration,  and  after  this  in  the  affection  known  as  haemor- 
rhagic  endo-metritis.  He  also  obtained  good  results  in  prolapse 
of  the  vagina  and  in  chronic  inflammations  of  the  ovary.  The 
catamenia,  acute  and  sub-acute  affections,  and  pregnancy  are 
contra-indications.  In  his  report  of  1876  is  given  his  ex- 
perience, which  extended  over  two  years  and  a  half,  and  which 
shows  that  in  138  cases  of  chronic  metritis  he  obtained  forty- 
three  complete  cures,  and  more  than  seventy  nearly  complete. 
Nine  cases  of  hemorrhagic  metritis  were  cured,  and  in  seven 
cases  of  sterility,  complicating  chronic  metritis,  there  occurred 
conception  in  tw^o  soon  after  the  cure  had  been  effected. 

"  The  operation  consists  in  introducing  an  index  finger  mto- 
the  cul-de-sac  behind  the  cervix,  in  such  a  manner  that  the 
posterior  surface  of  the  uterus  is  reached.  This  is  then  raised 
as  far  as  possible,  while  the  fingers  of  the  other  hand  grasp- 
and  knead  the  uterus  through  the  abdominal  walls.  Some- 
times the  uterus  is  pressed  against  the  walls  of  the  ijelvis. 
laterally  or  against  the  posterior  surface  of  the  symphysis, 
pubis.  Massage  acts  in  these  cases  by  removing  and  prevent- 
ing the  inflammatory  stasis,  by  producmg  resorption  of 
leucocytes  and  elements  which  have  migrated  into  the 
surrounding  tissue,  and  by  restoring  tonicity  to  the  tissues. 
Dr.  Jackson,  of  Chicago,  who  seems  to  have  had  great  experi- 
ence in  this  form  of  massage,  says,  '  Not  every  case  of  uterme 
enlargement  is  amenable  to  squeezing  and  kneading,  in  some 
it  might  be  injurious.  Massage  is  available  in  the  first  stage,, 
when  the  uterus  is  found  low  down  in  the  pelvis,_  enlarged, 
tender,  and  spongy,  and  having  a  doughy  elasticity,  its  sinuses 
gorged  with  blood,  and  newly  formed  connective  tissue  in  its- 
walls.  If  the  first  or  hypersemic  stage  is  passed,  and  the  organ 
has  become  firm  and  mdurated  like  cartilage,  massage  and  all 
other  remedies  will  be  useless.'  The  author  makes  a  note- 
worthy distinction  in  pointing  out  the  fact  that  the  pains  and 
discomfort  accompanying  enlargement  of  the  uterus  are  really 
seated  in  the  walls  of  the  abdomen,  though  usually  referred  to- 
the  uterus ;  and  these  are  first  subjected  to  massage,  gently 
and  superficially  to  begin  with,  then  more  deeply  and  vigor- 
ously, until  sensitiveness  lessens  sufficiently  to  allow  the  uterus 
to  be  kneaded.  If  this  cannot  be  done  effectually  through  the- 
abdominal  walls,  the  first  and  second  fingers  should  be  passed 
into  the  space  behind  the  vaginal  portion  which  is  pulled 
gently  forward,  and  then  permitted  to  return  to  its  former 
position.  This  is  repeated  half  a  dozen  times  or  more,  when 
the  fingers  are  pushed  higher  up  so  as  to  reach  the  supra- 
vaginal portion  of  the  cervix  and  lower  part  of  the  body.  Ihe 
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upper  part  of  the  uterus  being  now  steadied  by  the  hand  on 
the  outside,  it  is  pressed  between  the  fingers  of  both  hands 
repeatedly  for  a  few  seconds  at  a  time  and  then  relaxed. 
Every  portion  of  the  organ  which  can  be  reached  should  be 
subjected  to  these  momentary  squeezings.  Then  the  manipu- 
lations should  be  reversed.  The  intra-vaginal  fingers  should 
be  drawn  in  front  of  the  cervix,  and  the  latter  pushed  back- 
wards several  times,  as  far  as  possible  short  of  causing  pain. 
Then  their  ends  being  passed  between  the  bladder  and  the 
cervix,  and  i;heir  pulps  turned  against  the  latter,  the  fingers  of 
the  outside  hand  should  be  so  adapted  that  the  exterior  body 
may  again  be  brought  between  the  compressing  forces,  when 
the  squeezing  and  imparted  movements  are  to  be  repeated  as 
before.  Alternating  with  the  process  described,  the  uterus- 
should  be  frequently  elevated  on  the  pelvis,  and  held  for  a  few 
seconds. 

"Dr.  Otto  Bunge,  of  Berlin,  has  published  an  article  report- 
ing favourable  results  from  massage  of  the  abdomen.  He 
has  used  massage  most  frequently  for  the  removal  of  the 
sequelae  of  peri-uterine  cellulitis  and  pelvic  peritonitis  of  the 
most  various  forms,  which  had  bade  defiance  to  the  customary 
methods  of  treatment.  His  mode  of  using  massage  was  very 
much  similar  to  that  of  Norstrom  and  Jackson ;  but  as  his 
aim  was  often  the  loosening  of  adhesions  and  the  dispersion 
of  indurations,  the  manipulations  in  such  cases  were  directed 
towards  the  seat  of  these,  working  more  around  the  uterus, 
mternally  and  externally,  and  pushing,  pulling,  or  raising  it 
m  such  ways  as  would  detach  the  adhesions.  The  good  effects 
of  this  treatment  showed  themselves  by  the  dispersion  of  the 
pathological  products,  thus  increasing  their  surface  for  reab- 
sorption^  by  furthering  the  circulation  and  by  stirring  up  the 
contractions  of  the  uterus.  Cases  were  treated  in  which  the 
uterus  was  so  closely  fixed  to  one  or  the  other  part  of  the  pelvic 
walls  by  adhesions,  that  at  first  it  was  not  possible  to  penetrate 
between  them :  with  these  only  gentle,  steady  pulling  or  pressure 
could  be  used;  but  by  patience  and  perseverance  they  became 
the  most  thankful  of  all  cases."  Dr.  Graham  then  gives  the 
tables  of  Dr.  Bunge's  cases. 

Now  I  have  quoted  thus  largely  from  Dr.  Graham's  book 
because  the  subject  is  one  with  which  I  am  not  familiar,  and  I 
have  had  no  practice  in  this  mode  of  operating.  Neither  am 
1  gomg  to  question  the  necessity  for  intra-vaginal  manipula- 
tions   I  do  not  thmk  they  are  necessary,  otherwise  than  in 

^  'Y^^       '^^^        attention  to  mechanical 

how  be  \T         °'^^''i  'f'^-  o^^e  i^o^^^ent 

how  the  uterus  is  suspended,  so  to  speak,  in  the  pelvic  cavity 
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pressed  upon  from  behind  by  a  loaded  rectum,  and  from  before 
by  a  distended  bladder,  and  how  liable  it  is  to  become  to})  heavy 
from  congestion  of  the  fundus  and  from  growths  of  an  adven- 
titious kind  inside  its  cavity  and  within  its  walls,  the  only 
wonder  is  that  the  uterus  is  ever  just  where  it  should  be.  If 
compensation  in  the  human  tissues  did  not  exercise  itself  to 
remedy  to  some  degree  the  physiological  disturbances  in  the 
animal  economy  due  to  the  modern  habits  of  so-called  civiliza- 
tion, I  am  afraid  the  poor  little  uterus  would  be  constantly  sky- 
larking from  one  part  of  the  pelvis  to  the  other.  There  is  no 
organ  in  the  body  so  liable  to  displacement,  but  nature  has  in 
her  best  way  arranged  for  this ;  and  if  we  consider  the  function 
of  the  uterus  in  regard  to  gestation,  the  necessity  for  absolute 
mobility  is  at  once  apparent.  There  are  no  phj^siological 
processes  in  the  body  to  be  compared  with  the  marvellous 
workings  of  the  uterus  and  ovaries  in  fecundation  and  gestation. 
There  can  be  little  doubt  that  uterine  congestions  with  some 
amount  of  displacement  are  as  common  as  piles ;  and  to  some 
women  the  one  is  as  great  a  source  of  annoyance  and  discom- 
fort as  the  other.  Nor  can  we  wonder  at  this.  Just  imagine 
for  one  moment  the  uterus  of  a  young  lady  of  a  somewhat  lax 
habit  of  body,  not  fond  of  exercise,  the  waist  imprisoned  in  a 
tight  corset,  the  feet  squeezed  by  sheer  effort  into  a  pair  of 
tight  boots,  with  the  calls  of  nature  utterly  neglected,  the 
bowels  relieved  possibly  once  in  a  week  or  ten  days ;  the  result 
is  uterine  derangement  and  displacement,  the  sexual  organs 
must  suffer,  the  ligaments  fail  to  duly  antagonize  each  other, 
they  yield  for  want  of  tone,  and  prolapse  and  displacement 
must  of  necessity  result.  The  great  question  to  my  mmd  is 
this.  Do  slight  displacements  require  the  constant  use  of 
pessaries  ?  Is  it  well  to  concentrate  a  woman's  mind  too  much 
upon  this  part  of  her  organization  ?  I  am  inchned  to  think  to 
the  contrary.  I  would  neither  massage  nor  support  a  uterus 
unless  I  were  quite  sure  that  the  displacement  was  of  such  a 
nature  that  some  kind  of  operative  procedure  was  absolutely 
necessary.  Meddlesome  local  uterine  medication  is,  to  my  way 
of  thinking,  not  only  unjustifiable,  but  unpardonable. 

Dr.  Playfair  divides  displacements  into  two  classes,  "  versions 
a.ndflexio7is.  In  the  former,  the  body  of  the  uterus  retams  its 
normal  shape,  but  not  its  normal  direction,  the  entn-e  organ 
being  displaced  either  forwards,  backwards,  or  to  one  side; 
in  the  latter  the  shape  of  the  uterus  is  altered,  and  its  body  is 
more  or  less  acutely  bent  over  the  cervix  in  the  form  of  a 

retort."  ... 

Now  you  know  I  have  told  you  more  than  once  that  massage 
does  possess  the  therapeutic  power  of  going  so  far  and  no 
farther  •  of  doing  much  work  that  cannot  well  be  undone,  by 
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merely  aiding  nature  to  repair  errors  of  omission  as  well  as. 
of  conimission.  If  your  manipulations  are  exercised  with  just 
sufficient  excitation,  force  and  pressure,  the  tendency,  and  the 
one  tendency  only,  is  to  bring  parts  to  their  normal,  anatom- 
ical, and  physiological  status.  In  righting  a  displaced  or  flexed 
uterus  we  not  only  have  to  consider  the  condition  of  this 
organ,  but  we  must  also  make  ourselves  acquainted  with  the 
nature  of  its  environment,  and  its  blood  and  nerve  supply. 
Setting  aside  all  indirect  causes,  we  must  conclude  that 
a  loaded  rectum,  and  a  retarded  circulation  through  the 
abdommal  veins,  leading  to  a  plethora  of  the  abdominal  viscera, 
are  common  factors  of  maltaxis  of  the  womb,  therefore  I  hold 
that  local  and  general  abdominal  massage  should  be,  and  is 
a  most  efficient  and  permanent  remedy. 

Let  me  now  direct  your  attention  to  the  manipulative 
processes.  In  the  first  place  you  perform  general  abdominal 
massage  after  the  manner  and  according  to  the  rules  which  I 
laid  down  at  the  beginning  of  these  lectures,  stimulate  every 
part  of  the  abdomen  from  the  skin  to  the  deeper  parts,  then 
place  both  your  hands  flat  upon  the  ilio-hypogastric  regions 
(first  make  sure  that  the  bladder  is  empty),  pinch  up  the  skin 
and  underlying  fat,  so  as  to  gauge  its  thiclmess  and  the 
amount  of  pressure  requhed  to  get  beneath  the  abdominal 
muscles,  which  must  be  relaxed  to  their  fullest  extent ;  your 
movements  must  be  lateral  and  impressive.  Standing  as  I 
am  now,  to  the  right  of  my  patient,  place  your  fingers  just 
outside  the  left  ovary  and  your  thumbs  on  the  near  side  of  the- 
right  ovary,  make  deep  pressure  with  the  thumbs,  pressing 
the  contents  of  the  pelvis  to  the  left  side ;  now  press  your 
fingers  well  down  and  narrow  the  distance  as  much  as  you 
can  between  the  fingers  and  thumbs ;  carry  the  pressure  as 
far  as  possible  without  inflicting  any  severe  amount  of  pain 
until  resistance  renders  further  movement  impossible ;  then 
roll  the  intervening  structures.  You  have  now  included  within 
your  grasp  the  uterus  and  its  appendages  ;  repeat  this  operation 
some  twenty  times,  and  then  use  pressure  with  your  fingers 
across  the  pelvis  backwards  and  forwards  from  one  anterior 
superior  spinous  process  of  the  ihum  to  the  other.  Of  course- 
a  great  deal  will  depend  upon  the  amount  of  fat  and  the 
rigidity  of  the  abdominal  muscles,  but  these  obstacles  can  be 
overcome  by  care  and  determination  ;  finally  tapote  with  the 
ulnar  side  of  the  fingers.  I  must  admit  that  these,  like  other 
manipulations,  require  practice,  and  the  success  which  attends- 
you  m  your  work  will  be  dependent  upon  your  practical  skill, 
dexterity  and  insight.  We  pass  on  now  to  consider  the 
ovaries. 

The  Ovaries.— In  the  first  place  I  think  it  is  exceedingly 
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important  that  yon  should  know  as  far  as  is  practicable  the 
exact  position  of  these  organs  as  they  exist  in  the  living  body. 
Upon  this  patient  I  have  mapped  out  with  pencil  the 
abdominal  regions  as  correctly  as  it  is  possible  to  do. 
M.  Charcot,  Avho  has  given  great  attention  to  this  subject, 
says,  "  If  from  a  line  uniting  the  anterior  superior  spines  of 
the  ilia  you  let  fall  the  perpendicular  lines  which  form  the 
lateral  limits  of  the  epigastrium,  the  seats  of  the  ovaries 
will  be  exactly  at  the  spots  where  these  lines  cross  each 
other,"  Therefore  we  are  justified  in  commg  to  the  conclusion 
that  at  these  points  which  I  now  show  you  the  ovaries  are  to 
be  found  in  the  abdommal  cavity  ;  in  fact  M.  Charcot  goes  so 
far  as  to  say,  that  if  you  pass  a  needle  into  the  abdomen  at 
these  points  you  transfix  the  ovaries  as  he  has  repeatedly 
proved.  Deep  exploration  of  this  region  allows  us  readily 
to  recognize  the  ovary,  especially  when  enlarged  and  swollen, 
which  is  not  unfrequently  the  case.  I  shall  have  to  bring 
before  you  certain  pomts  in  my  next  lecture  in  connection 
with  the  ovaries,  when  speaking  to  you  of  hysteria,  but  I  had 
better  give  you  a  little  more  information  upon  this  subject 
at  the  present  time. 

I  have  often  drawn  your  attention  in  masseeing  the 
abdomen  in  women  to  the  pam  which  they  frequently 
experience  in  the  ovarian  region,  particularly  of  the 
left  side  ;  it  is  exceedingly  common  at  the  extreme  limit  of  the 
hypogastric  region.  This  pain  is  indicative  of  the  neurosal 
state  of  the  individual,  but  it  is  not  of  necessity  mdicative  of 
hysteria  as  this  term  is  usually  and  sometimes  vaguely 
employed  ;  it  unquestionably  denotes  exhaustion.  A  tender, 
pamful,  irritable,  hypergesthetic  and  sometimes  swollen 
state  of  the  left  ovary  is  of  itself  a  sign  of  nervous  weakness, 
prostration  and  debility,  and  oft-times  of  a  purely  hysterical 
state.  In  women  who  suffer  from  hysteria  you  learn 
the  fact  that  their  attacks  commence  by  peculiar  sensations 
in  this  region,  and  that  they  spread  from  pomt  to  point, 
that  is  to  the  epigastrium  (1st  node),  thence  to  the 
throat  (2nd  node),  and  finally  to  the  cortex  of  the  brain, 
leading  to  unconsciousness  and  convulsions,  therefore  the 
sensation  experienced  in  the  ovary  and  its  irradiation  is  known 
as  the  aura  hysterica.  M.  Charcot  says,  "  If  I  am  to  judge 
from  my  own  observations,  this  iliac  pain  always  precedes 
in  point  of  time,  however  small  the  interval  may  be,  the 
epigastric  pain,  in  the  development  of  the  aura,  and 
consequently  it  constitutes  the  first  link  in  the  chain."  I  am 
always  inclined  to  accept  everything  M.  Charcot  says  as  true, 
without  much  thought  or  reflection,  but  I  am  not  quite  hi 
Agreement  with  him  on  all  he  says  relative  to  hysteria. 
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It  may  interest  you  to  know  that  methodical  compression 
of  the  ovary  in  the  hysterical  can  determine  the  pro- 
duction of  the  hysterical  aura,  and  that  energetic  com- 
pression is  capable  of  stopping  the  development  of  the 
attack  when  beginning,  or  even  of  cutting  it  short  when 
advanced.  Although  I  have  rather  led  you  away  to  the 
momentary  consideration  of  hysteria,  I  think  you  will  see 
that  my  object  has  been  to  show  you  that  the  ovary  as  part  of 
the  abdominal  viscera  is  one,  and  a  very  important  link  in  the 
chain  associated  with  emotional  neuroses,  and  a  chain,  by  the 
way,  whose  links  are  so  interwoven  that  the  task  of  picking 
them  asunder  and  determinmg  their  connection  and  relative 
value  is  very  far  from  being  accomplished ;  but  massage,  as 
we  saw  in  our  last  lecture,  is  so  important  in  the  cure  of  these 
conditions  that  I  think  you  should  be  acquainted  with  some 
of  the  leading  principles  and  common  phases  of  hysterical 
conditions.  No  man  can  take  an  interest  in  his  work  unless 
he  knows  the  nature  of  the  soil  he  is  cultivating,  the  seed 
which  he  is  planting,  and  the  crop  which  he  may  hope  to 
realize. 

Hysterical  symptoms,  and  this  must  not  be  forgotten,  often 
complicate  and  cloak  those  of  organic  disease.  Gowers  says, 
"The  effect  of  disease  of  one  part  is  often  to  disturb  the 
functions  of  other  parts,  and  of  this  disturbance  hysterical 
symptoms  are  a  frequent  result."  I  have  seen  serious 
mistakes  made  on  this  account.  Weir  Mitchell's  remark  is 
here  most  appropriate,  "  The  symptoms  of  real  disease  are 
painted  on  an  hysterical  background."  Of  late  years  it  has 
become  the  practice  to  remove  the  ovaries  in  severe  cases  of 
hysteria,  and  in  the  majority  the  patients  have  been  reheved. 
Doubtless  the  operation  exercises  a  profound  moral  influence 
upon  the  nervous  system,  yet  unquestionably  it  must  be 
admitted  that  one  source  of  irritation  has  been  withdrawn. 
I  know  a  lady  well  whose  ovaries  were  removed,  and  her  more 
severe  symptoms  subsided,  but  still  she  cannot  be  said  to  be 
cured.  . 

We  must  not  forget  that  functional  troubles  of  a  reflex 
nature  may  arise  from  a  congestive  hypersesthetic  condition  of 
the  uterus  and  the  ovaries.  Persistent  vomiting  may  have 
such  an  origm,_  therefore  I  advise  you  to  try  abdominal  and 
spmaf  massage  m  such  cases.  I  have  done  so  upon  several 
occasions  With  most  excellent  results,  when  other  means  have 
tailed  to  do  any  good  whatever. 

of  ovnT""  ^Tf  rt^.\y^^y  graphically  of  the  function 
?^ nt  nt  IT'  '  Dictionary.   "  We  have  to  remember 

stollpi  fw'^''''*'''^^  o^arv  becomes 

swollen,  that  one  or  more  of  its  ovisacs  enlarges,  8pens,  and 
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admits  of  tlie  escape  of  the  ovum  it  contained ;  that  the 
fimbrial  end  of  the  Fallopian  tube  grasps  the  ovary,  receives 
the  ovum,  and  allows  of  its  passage  into  the  uterine  cavit}^ ; 
that  the  uterus  itself  receives  an  increased  supply  of  blood, 
and  that  its  mucous  membrane  undergoes  a  series  of  ex- 
foliative changes.  We  must  consider  further  how  these 
periodical  processes  are  associated  with  much  that  is  of 
supreme  importance  m  the  state  of  the  nervous  centres,  and 
in  the  mental  condition  of  women.  When  we  bear  in  mind 
their  highly  complex  processes,  conditions  and  relations,  the 
■wonder  is,  not  that  ovarian  diseases  should  be  frequent,  but 
that  so  many  women  pass  through  life  without  suffermg  from 
them." 

Visceral  Neuralgias  are  occasioned  by  some  departure  from 
the  normal  automatic  and  reflex  activity  of  the  sympathetic 
and  cerebro-spinal  system  of  nerves.  This  want  of  correlative 
integrity  is  manifested  by  spasm  and  frequently  by  retrograde 
metabolism. 

The  functions  of  organic  hfe  are,  fortunately  for  us,  carried 
on  by  a  system  of  reflex  acts  without  our  being  in  any  way 
conscious  of  then-  mysterious  and  wonderful  domgs.  Very 
few  of  our  movements  which  are  bemg  constantly  performed 
by  voluntary  muscles  are  executed  by  really  volitional  efforts ; 
but  let  voluntary  muscles  become  fatigued,  as  for  instance  in 
writers'  cramp,  then  the  automatism  is  destroyed,  every 
act  becomes  purposively  volitional,  and  co-ordinate  automatic 
acts  become  mco-ordinate  when  associated  with  intensified 
volition  and  fatigue ;  then  follow  strain,  spasm,  cramp  and 
pain.  Let  me  reverse  this  picture  and  draw  your  attention  to 
the  ceaseless  activity  of  the  great  sympathetic  system  of 
nerves.  They  are  ever  recording  their  existence  by  impressions 
upon  the  spinal  cord  and  bram,  in  a  sphere  which  is  purely 
their  own,  disassociated  from  the  conscious  ego ;  but  when 
the  integi-ity  of  their  machinery  is  mterrupted,  when,  m 
fact,  the  human  battery  becomes  short  circuited,  the 
ordinary  sub-conscious  impress  becomes  intensified  and 
jjerceived,  and  this  conscious  perception  generates  the  sense 

^^/rS  probable  that  some  cause  derangmg  the  functional 
activity  of  the  spinal  cord  is  frequently  the  source  of  visceral 
neuralgias.  It  is  certain  that  disease  of  the  spinal  cord  as  we 
find  it  in  tabes  dorsahs  may  give  rise  to  acute  pain  m  any  of 
the  viscera,  but  of  course  this  is  a  subject  which  is  quite 
foreign  to  my  teaching  upon  this  occasion.  Neuralgia  of  the 
lungs  is  rare.  Neuralgia  of  the  heart  is  not  common. 
Pain  referred  to  the  heart  is  not  uncommon.  I  have  had  one 
case  of  pure  cardiac  neuralgia  lately  imder  my  care  m  the 
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patient  whom  you  have  seen  suffering  from  tic-doulom-eux. 
But  we  must  go  below  the  diaphragm  for  visceral  neuralgias. 
I  can  do  little  more  than  merely  refer  to  them. 

Neuralgia  of  the  Stomach  must  not  be  included  in  the 
pains  associated  with  indigestion,  for  it  may  exist  when  the 
stomach  is  empty,  and  it  may  be  reHeved  by  the  introduction 
of  food,  and  the  appetite  is  not  usually  lessened;  the 
stomach  may  be  exceedingly  irritable,  and  reject  its  contents 
en  masse.  Pressure  does  not  give  pain  ;  on  the  contrary, 
it  often  affords  a  sense  of  relief.  Periodicity  of  recurrence 
must  also  be  noted,  and  if  pressure  be  made  upon  the 
mid-dorsal  spines  they  will  be  found  extremely  tender. 
Anodyne  medicines  frequently  fail  to  give  rehef ;  scruple  doses 
of  antipyrin  or  ten  grain  doses  of  quinine  are  sometimes 
efficacious.  I  have  found  bhstering  the  spine  useful,  but  the 
best  remedy  is  the  combined  electric  current.  A  large  flat 
electrode  (kathode)  should  be  placed  over  the  epigastrium,  and 
the  anode  should  be  fixed  to  the  dorsal  spines  ;  the  current  a 
weak  one,  must  be  kept  up  for  half  an  hour.  I  have  been 
clisappointedwith  cocame  as  a  permanent  cure;  in  grain  doses 
it  certamly  relieves. 

The  Liver  is  at  times  the  seat  of  neuralgia,  but  I  am 
mchned  to  believe  that  it  is  often  a  referred  pain  from  some 
impediment  to  the  flow  of  bile  in  the  bile  ducts.  Massa-e 
and  galvanism  are  the  remedies  in  all  these  cases 

Neuralgia  of  the  lower  part   of  the  rectum  frequently 

The  generative  organs  to  which  I  have  just  referred  are 
frequently  the  seats  of  pain,  and  here  agahi  if  you  wish  o 

conclusion  I  should  like  to  say  a  few  words  to  vou  abont 
apphoato  of  galvanism  to  thLbdomen  from  V^^etTpd^n? 

dyspeptic,  cii-c  Uator7or  cSarihn  I     T^l  '  "<="™>gi«. 

12  ^ 
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faradic  current  is  really  of  little  value.    The  galvanic  current 
should  be  reversed  every  two  or  three  minutes  so  as  to 
increase  its  stimulating  effect.    Do  not  use  the  currents  too 
strong.    There  are  some  electricians  who  are  known  to  be  good 
physicists,  but  who  apply  currents  of  great  strength.  I  used 
to  do  the  same  years  ago,  but  I  now  consider  this  system  not 
only  pernicious,  but  inefficacious.     I  have  now  been  ap- 
plying electricity  in  every  known  form  and  mode  for  many 
years,  and  after  daily  practice  in  its  application,  and  noting 
carefully  the  effects  in  all  forms  of  disease,  I  flatter  myself  that 
my  opinion  is  not  altogether  valueless.    I  have  referred  to  the 
strength  of  electricity  before,  and  in  my  lectures  I  never  fail  to 
mention  it ;  if  you  do  not  use  the  stabile  current,  such  as  we 
have  in  the  electric  compress,  you  should  use  it  after  the  labile 
method,  by  means  of  a  large  sponge  moistened  with  salt  and 
water  (the  salt,  you  know,  lessens  the  resistance), by  this  means 
we  hope  (the  theory  admits  of  question)  that  we  increase  the 
catalytic  action.     The  current  passing  through  the  sponge 
must  be  kathodic,  whilst  the  electrode  (anode)  may  be  placed 
upon  any  part  of  the  body  most  convenient ;  but  in  galvanizing 
the  abdomen  I  prefer  to  "place  it  upon  the  mid-dorsal  spines. 
This  is  the  sponge  electrode  which  I  use.    You  see  the  sponge 
is  set  upon  a  zinc  plate,  which  is  attached  to  a  long  glass 
handle ;  you  can  move  it  about  the  abdomen  as  you  please.  If 
you  have  a  case  of  dyspepsia  to  treat  you  press  the  sponge 
firmly  upon  the  tissues  in  the  epigastrium,  and  keep  it  there 
for  five  or  six  minutes,  alternatmg  the  voltaics  ten  or  twelve 
times  •  if  you  wish  to  act  upon  the  liver  and  gall-ducts  you 
apply  it  to  the  right  hypochondrium ;  if  to  the  uterus,  ovaries, 
or  bladder,  you  place  it  on  the  tissues  in  the  ilio-hypogastric 
regions,  and  so  you  pass  it  on  to  any  part  of  the  abdomen 
Massacre,  combined  with  galvanism,  is  certainly  capable  _ot 
e&ectm^  what  either  of  these  agents  will  not  do  alone.  J^or  m- 
stance.  In  chronic  constipation  of  neuro-paralytic  origm,  not 
imfrequently  associated  with  spasm,  I  apply  the  current  by 
means  of  the  sponge  to  the  umbihcal  region  for  ten  minutes 
and  then  I  have  the  abdomen  well  masseed  for  another  ten 
mmutes,  and  to  make  the  treatment  more  effectual  I  pass  this 
Sectrod;  three  or  four  inches  up  the  rectum,  still  keeping  the 
sponge  upon  the  umbilicus.  For  the  rectum  operation  it  is  wdl 
to  disconnect  the  voltaic  current  and  use  only  the  faradic;  this 

atter  mode  of  operating  has  beeii  known  to  relieve  the  mos 
obstinate  constipation  when  other  means  have  failed  I 
tl  Ce  that  h  s  procedure  would  prove  highly  satis  actory 

n  cases  of  tympanites  and  in  chronic  typhlitis,  where  there  is 
paresis  with  distension  and  dilatation  of  the  muscles  and  walls 
Ke  intestine.    In  future  generations  when  electrization  will, 
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in  all  probability,  be  well  known  and  universally  appreciated 
and  adopted,  we  shall  have  endless  recorded  cases  of  its  suc- 
cessful aiaplication ;  at  the  present  time,  however,  it  seems  to 
be  looked  upon  with  a  great  deal  of  suspicion,  distrust  and 
-  disfavour  ;  and  this  possibly  arises  from  the  fact  that  it  is 
associated  with  a  set  of  advertismg  quacks,  although  surely 
this  ought  not  to  militate  against  those  who  use  it  in  the 
si^irit  of  scientific  truth  and  inquiry. 


Lecture  IX. 


MASSAGE    IN    NEEVOUS   EXHAUSTION  AND 

HYSTEEIA. 

Diseases  of  the  Nervous  System — Difficulty  in  tracing  their  origin — The 
Correctness  of  the  term  Neurasthenia — State  of  the  Nervoas  System  in  Neuras- 
thenia— Characteristic  Features  of  Nervous  Exhaustion — Sir  A.  Clarke's  paper 
on  Neurasthenia — A  Typical  Case  of  Neurasthenia — Will  the  Effect  of 
Psychic  Energy — Automatism — Close  Alliance  between  Nervousness  and 
Nem-asthenia — Symptoms  of  Neurasthenia — Cases  quoted  from  Note  Book 
in  which  Massage  and  Galvanism  were  very  effective  in  this  disease — Irri- 
table Spine — Treatment — Sea  Voyages  and  Prolonged  Travel  not  always  bene- 
ficial after  Massage  Treatment— Case  of  Hysteria  in  which  the  Weir- Mitchell 
Treatment  was  eminently  successful — Definition  of  Hysteria  and  Syinptoms 
most  frequently  exliibited — Amblyopia — Aphonia — Hysterical  "Vomiting — 
Hysteria  distinguished  from  Epilepsy — Charcot  on  Hysteria  in  the  Male — 
Shock  to  the  Nervous  System  experienced  in  Railway  or  other  Accidents- 
Railway  Brain— Notes  of  cases  of  Shock  inducing  Dementia  and  Melan- 
cholia, also  other  abnormal  Mental  conditions  —Railway  Spine— Charcot  on 
cases  of  Hysteria  and  of  Hystero-Epilepsy  in  the  Male. 

The  subject  for  our  consideration  to-day  is  of  the  greatest 
possible  interest.  I  shall  endeavour  to  bring  into  review  a 
class  of  nervous  affections  which  are  allied  in  their  historj', 
heredity,  etiology,  diagnosis,  prognosis  and  nature.  They  are 
essentially  diseases  of  the  nervous  system. 

It  is  entirely  out  of  the  question  for  me  to  consider  any  other 
than  the  absolute  salient  points  in  reference  to  the  most  pro- 
found, the  deepest,  and,  I  might  almost  add,  the  most  secret 
enigmas  of  the  human  entity.  The  greatest  learnuag,  sagacity 
and  knowledge  up  to  the  present  time  have  been  expended  to 
unravel,  evolve,  interpret,  and  arrange  the  connections  which 
link  and  bind  together  the  physical,  physiological,  anatomical, 
and  pathological  signs  and  symptoms  which  are  developed, 
extracted,  and  produced  by  some  unknown  factor  directed  m  the 
evolution  and  dissolution  of  that  strange,  wonderful,  related, 
but,  to  us,  exceptional  region  which  forms  an  oasis  between 
the  physical,  the  material,  the  moral,  the  mtellectual,  _  the 
mental,  the  ideational,  the  metaphysical  and  the  psychical, 
and  which,  when  viewed  from  the  hopeless  beliei  ot  the 
physicist,  the  materiahst,  and  the  scientist,  forms  a  realm 
entirely  subordinate  to  the  great  evolutionary  doctrme,  which 
at  one'time  was  looked  upon  as  the  revolutionary,  transmitting 
and  metagenetic  power  which  should  bring  light  out  ot  dark- 
ness, and  convert  an  unknown  problem  of  infinite  omniscience 
to  the  level  of  the  sagacity,  the  intelligence  and  the  under- 
standing of  the  mmd  of  man.  When  we  look  around  and  note 
the  feebi,  weak,  illogical,  impotent  stuff  of  which  the  human 
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mind,  even  in  its  most  exalted  form,  is  built  uj),  we  can  well 
step  aside,  and  allow  the  express  train  to  pass  (as  Dr.  Wilks  so 
aptly  puts  it)  and  smile  as  it  hurls  itself  and  its  occupants  into 
an  unknown  region,  traversed,  it  is  true,  by  lines  of  demarca- 
tion, but  leading  only  to  dissolution,  irrelative  separation,  and 
destructive  disintegration. 

This  may  seem  a  strange  introduction  to  the  subject 
of  nervous  exhaustion,  but  the  more  we  study,  analyze, 
investigate,  experiment,  and  reason  upon  that  state  which 
goes  by  the  name  of  neurasthenia,  the  more  do  we  feel 
that  we  are  approaching  an  unknown  goal,  a  problem  of 
absolutely  unknown  quantity,  whose  very  existence  is  lost  in 
illimitable  space,  but  from  which  agency  arises  the  transfor- 
mation of  other  living  forces  known  only  to  our  occult  minds 
as  dissolution.  You  may  believe  me  or  not,  just  as  you 
please,  but  let  me  tell  you  that  neurasthenia,  as  I  know  it,  is 
inseparably  chained  to,  and  indissolubly  connected  with,  every 
retrograde,  deteriorating,  and  degenerating  process  which 
alters  the  normal  constitution  of  all  animate  matter,  for  in 
those  living  organisms  in  whom  no  nervous  system  has  been 
detected,  there  must  be  its  equivalent  in  an  organizing  force, 
which  to  that  living  organism  is  as  much  a  governing  and  con- 
trolling agent  as  the  nervous  system  is  to  ourselves.  Perhaps 
I  have  raade  clear  to  you  my  meaning  of  the  term  neuras- 
thenia ;  it  is  the  catabolesis  of  our  existence. 

J ust  as  conscience  is  to  our  faculty  of  knowing  ourselves, 
the  moral  faculty,  the  moral  sense,  pertaining  to  a  cognate 
integrity  of  or  within  us,  so  is  neurasthenia  to  our  organic  life. 
Conscience  often  creates  neurasthenia,  and  neurasthenia  often 
begets  conscience.  Chance,  I  might  say  good  chance,  led  me  a 
iew  days  ago  to  look  over  some  old  numbers  of  the  "  Lancet  " 

?^  2'  1^^^'  I  found  an  article  en- 

titled Neurasthenia,"  written  by  the  most  eminent  physician 
ot  modern  times  a  physician  whose  opinion  I  greatly  respect  • 
and  I  must  admit  that  after  reading  it  carefully  I  was  com- 
pelled to  read  it  again,  thinking  that  I  must  be  mistaken.  Sir 
Andrew  C  ai^e  who  was  the  writer  of  this  article,  not  only 
wwrf       term  neurasthenia,  but  he  also  denounced  those 

was  Tttm  ^"V^^^^^'^^^  T'^^'''^  ^^'^^  neurasthenia 

Hvmnfom  nf  '^^^'^rg        .^^^^h,  that  it  embraced  every 
symptom  of  every  form  of  disease,  that  it  was,  therefore 
VICIOUS  and  misleading,  and  many  other  strong  adjectiVes  wei; 
used  to  sweep    t  out  of  medical  literature  "aKhei  an^ 

ttvon  '"V'  '  r  ''t^  nervousness      '  '"^ 

hanZ?  ^  different  explanation  to  nerve  ex- 

nei^T^xht^^^^^^^^  ^^^^-^       identical  with 

eivous  exhaustion.    Foolishness  may  exist  in  a  very  wise 
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man,  and  it  does  not  indicate  that  he  is  a  fool,  but  both  a  wise 
man  and  a  fool  may  suffer  from  nervousness,  and  yet  not 
necessarily  from  nervous  exhaustion. 

Now  we  are  told  that  to  mtroduce  such  a  term  as  neuras- 
thenia is  to  violate  a  fundamental  canon  in  the  framing  of  a 
scientific  nomenclature,  and  is  in  the  order  of  science  an  un- 
pardonable sin.  This  is,  indeed,  matter  for  reflection,  and 
many  a  scientist  should  be  humbly  though  vainly  seeking  for- 
giveness at  the  shrine  of  science  for  his  errors  of  commission. 
Again,  we  are  informed  that  the  term  neurasthenia  is  at  once 
vicious,  inaccurate,  and  therajjeutically  misleading.  I  do  not 
admit  either  the  one  or  the  other.  I  have  given  considerable 
attention  to  conditions  which  are  now  generally  known  as 
nem'asthenic.  I  see  during  the  year  a  fair  number  of  patients 
who  are  so  suffering,  and  after  examming  them  most  carefully, 
I  frankly  tell  them  that  I  find  no  organic  change  in  any  tissue 
of  the  body,  that  the  state  is  one  of  functional  nerve  derange- 
ment ;  and  I  would  much  rather  do  so  than  tell  them  that  the.y 
were  on  the  border  land  of  diabetes,  or  that  in  six  months  the}^ 
would  be  suffering  from  blood-regurgitation  through  an  incom- 
petent valve,  or  that  spasm  of  their  vessels  in  the  brain  might 
ultimately  lead  to  starvation  of  brain  matter,  paralysis,  melan- 
choHa  and  dementia.  These  results  may,  and  do,  follow  the 
symptoms  which  we  attribute  to  neurasthenia,  but  it  would  be 
far  more  vicious  to  tell  the  patient  what  might  be,  than  what 
really  is  the  truth.  The  former  is  the  hypothesis  and  the 
theory,  which  might  pass  away,  the  latter  is  the  central  con- 
dition of  things  as  they  stand.  Well,  I  now  want  to  be  told  in  what 
way  the  term  neurasthenia  is  clinically  misleading.  If  there 
exists,  as  the  name  indicates,  an  asthenic  condition  of  the  nervous 
system,  it  indicates  that  the  asthenic  state  requires  something 
to  remedy  this  defect ;  it  might  be  very  sHght,  possibly  a  little 
oxygen  thrown  into  the  blood  might  suffice,  or  a  well  regulated 
diet,  or  a  course  of  massage  with  or  without  galvanism.  There 
is  no  drug  in  the  whole  Pharmacopoeia  that  can  be  looked  upon 
as  curative  ;  medicines  said  to  be  good  for  nervousness  as  laid 
down  in  Brunton's  "  Materia  Medica"  are  useless.  I  was  in 
the  habit  at  one  time  of  recommending  neurasthenics  to 
take  a  voyage,  seek  change  in  some  genial  bracing  climate, 
but  they  invariably  returned  not  one  bit  the  better.  What 
a  tale  one  could  unfold  of  the  impotency  of  ordinary  remedies 
in  curing  neurasthenics ;  therefore  we  consider  that  we  are 
more  than  justified  in  resorting  to  those  which  are  extra- 
ordinary. •    4.  4.^ 

Leaving  the  malediction  of  Sir  Andrew  Clarke  agamst  tiie 
term  neurasthenia,  and  against  myself  and  others  who  clearly 
from  his  point  of  view  are  unpardonable  sniners,  to  whom 
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science  can  never  extend  the  hand  of  charity  or  forgiveness, 
let  us,  notwithstanding  our  burdens,  ^Dass  on  to  consider  what 
may  be  the  possible  state  of  the  nervous  system  in  neuras- 
thenia or  nervous  exhaustion.  Is  it  cerebral  ?  Is  it  spinal  ? 
Is  it  nerve,  or  is  it  all  the  lot  combined?  Can  we  find 
definition  from  the  teachings  of  Victor  Horsley,  either  directly 
or  indirectly,  for  he  has  told  us  as  the  result  of  experiment 
many  things  relative  to  nerve  exhaustion  which  ought  to  be  of 
incalculable  value  to  the  clinical  observer  ?  I  think  it  will  be 
admitted  by  the  most  carping  and  captious  of  critics  : 

1st. — That  in  neurasthenia  there  exists  a  want  of  correlative 
mtegrity  between  the  cerebro-spinal  and  sympathetic  centres, 
and  in  my  opinion,  this  is  the  fundamental  cause,  and  is  often, 
but  not  necessarily  hereditary. 

2nd. — That  there  is  defective  antagonism  between  the  centres 
at  the  various  levels,  cerebral  and  bulbo-spinal,  by  which  a 
process  or  processes  of  inhibition  are  started  and  maintained. 
Governing  and  controlling  centres  are  subjugated  by  restraint, 
so  that  controllmg  power  is  greatly  diminished. 

3rd. — That  the  normal  activity  and  interaction  which  should 
exist  between  the  nerve  centres  is  inactive  and  atonic. 

4th. — That,  without  doubt,  a  state  of  discord  reigns  supreme, 
evidenced  by  instability,  irritability,  and  mutability,  functional 
depression,  dulness  and  apathy. 

5th.— That  reflex,  automatic,  and  vaso-motor  actions  are 
controlled  and  inhibited  by  resistances  which  they  are  unable 
to  overcome. 

6th.— That  the  sensory  and  sensorial  side  of  the  nervous 
system  is  equally  or  more  involved  than  the  motor. 

7th.— That  it  cannot  be  conceded  that  the  basal  ganglia  and 
the  bulb  are  particularly  affected,  or  that  such  a  condition 
exists  as  impoverished  nerve  force. 

8th.— That  the  tissues  and  the  nerves  are  incapable  of 
conducting  the  electric  current  as  in  health,  their  resisting 
capacity  is  increased,  and  the  impress  is  received  more  slowlv 
by  the  nerve  centres. 

The  reverse  of  this  occurs  frequently  when  the  nerve  is 

me  Ihnt  ft  ^^'''^'r?  o««^rred  to 

batte^v  ^bp  r''''  ^'T  ^.^^  compared  to  the  galvanic 
battery.    The  current  strength  of  electricity  is  equaf  to  the 

huhT;"crofe 

n  the  circuit  of  the  battery ;  the  nervous  energy  mav  be  said 
to  be  equal  to  the  force  evolved,  divided  by  the  resistance 
which  It  experiences  in  the  nerve  cell  which  evolves  t  so  that 
the  activity  of  the  battery,  as  well  as  of  the  nerv^^^^^^^^ 
nnned  by  an  increased  production  of  force,  oYthe  one  hand" 
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or  by  a  diminished  resistance  on  the  other.  Therefore  knowing 
that  the  current  of  a  galvanic  battery  may  be  modified  by 
changes  in  the  electro-motive  force,  or  in  the  resistance,  or  in 
both,  so  we  may  by  analogy  be  fairly  and  warrantably  led  to 
conclude  that  nervous  energy  may  be  similarly  modified  by 
changes  either  m  the  nervous  force,  or  in  the  resistance,  or  in 
both.  If  we  analyze  and  compare  the  electric  battery  and  its 
excitant  fluid  with  the  human  battery,  the  nerve  ceil  and  its 
excitant  fluid,  the  electric  current  and  its  electro-motor  force 
with  the  nerve  current  and  nervous  force,  the  conduction  of 
the  electric  fluid  with  the  conduction  of  the  nervous  fluid,  the 
resistance  which  they  both  meet  with  directly  they  are  gene- 
rated, and  the  inter-action  which  takes  place  in  the  battery  and 
in  the  nerve  cell  when  the  ckcuit  is  completed,  we  shall  be 
able  to  form  an  adequate  idea  of  the  similarity  of  the  capacity 
of  both. 

I  must  now  endeavour  to  portray  to  you  some  of  the  leading 
and  characteristic  features  of  nervous  exhaustion.  They  seem 
to  me  to  be  distinct  in  most  ways  from  what  is  called  nervous- 
ness. Neurasthenics  are  most  careful  to  make  you  understand 
that  they  are  not  nervous.  The  majority  of  the  symi^toms  are 
subjective.  If  there  is  absolute  motor  weakness  it  is  generally 
referred  to  the  left  side  of  the  body,  weakness  of  the  left  arm, 
draggmg  of  the  left  leg,  and  so  on.  I  shall  read  you  from 
Sir  Andrew  Clarke's  paper  the  following  paragraph,  which 
is  the  best  and  the  most  graphic  account  which  I  have 
ever  seen  of  a  compound  of  nervousness  and  neurasthenia. 
"  But  hidden  within  the  signs  described  as  characteristic 
of  neurasthenia,  and  concealed  under  such  terms  as  astra- 
phobia,  topophobia,  agorophobia,  claustrophobia,  anthropo- 
phobia,  monophobia,  iDhotophobia,  mysoiahobia,  pantaphobia, 
and  the  like.  These  are  symptoms,  various,  but  related, 
which  anyone  with  sufficient  experience  and  competent  facul- 
ties of  observation  and  critical  analysis  can  easily  discover, 
arrange  into  a  well  defined  group,  and  present  to  clinical 
medicine  under  the  justifiable  name  of  sheer  nervousness." 
(This  is,  of  course,  a  name  or  term  admitting  of  scientific 
definition,  which  neurasthenia  does  not !  Truly  a  rose  by  any 
other  name  would  smell  as  sweet.) 

"All  persons  exhibiting  this  group  of  symptoms  have  a 
tolerably  uniform  natural  history,  possess  what  is  understood 
as  the  nervous  temperament,  and  arc  said  by  members  of  our 
profession,  as  well  as  by  the  general  public,  to  be  sufferers  from 
'Nervous  debility.'  But  it  is  more  than  doubtful  if  weakness, 
used  in  its  ordinary  meaning,  is  the  sole  or  the  chief  character- 
istic of  sufferers  from  nervousness. 

"  For  the  most  part  they  present  tlie  appearance  of  health. 
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Always  excitable  and  sometimes  depressed,  they  are  often 
animated  and  joyous,  procrastinating,  fragmentary,  and  incon- 
stant. There  are,  nevertheless,  to  be  found  among  them  the 
greatest  workers  of  the  times  ;  talking  occasionally  for  hours 
without  fatigue  ;  they  are  sometimes  silent  and  grave ;  for  the 
most  part,  fastidious,  refined  and  cultivated ;  they  fall  occasion- 
ally under  the  dominion  of  sensuousness  and  the  lower 
emotions ;  habitually  tormented  by  a  physical  self-conscious- 
■  ness,  they  can  yet  suffer  themselves  in  their  devotion  to  others; 
despised  to  the  flesh  and  the  world,  they  often  attain  to  the 
greatest  heights  of  spiritual  life.  Always  ailing,  they  are 
seldom  ill.  Often  condemned  to  premature  death,  they  live  as 
a  rule  long  beyond  the  average  duration  of  life,  and  are 
regarded  by  the  hard,  stohd,  and  suj)erficial  with  feelings  akin 
to  contempt.  It  is  nevertheless  from  them,  far  more  than  from 
any  other  class  of  persons,  healthy  or  disordered,  that  we  get 
all  that  is  truest  and  highest,  best  and  noblest,  in  science  or 
letters,  in  art  or  song." 

This  description  is  very  excellent  and  elegant,  but  we  must 
go  a  little  further  and  put  in  a  few  shades  of  colour  here  and 
there  to  make  it  a  complete  picture  of  neurasthenia,  without 
however  drawing  from  the  signs  and  symptoms  of  any  allied 
disorder.  In  neurasthenia  we  have,  then,  in  addition  to  the 
foregoing  defective  will  power,  defective  resisting  power, 
defective  memory,  defective  power  of  appHcation  and  attention, 
and  not  unfrequently  the  special  senses  are  defective  and 
perverted,  'perversion  really  reigns  supreme. 

A  strong,  athletic,  active  man,  with  nerves  like  iron  bands 
the  head  of  a  large  busmess  firm,  a  man  of  great  capacity  and 
business  powers,  regular  in  his  habits,  temperate,  idohzed  by 
his  family  for  his  social  qualities,  plays  cricket  with  his  boys 
and  beats  the  lot  of  them,  sleeps  well  and  eats  well,  can  take 
his  twenty  mile  walk  without  fatigue,  suddenly  becomes 
desirous  to  increase  his  income,  and  expecting  to  reahze  a 
large  fortune  he  launches  out  into  other  branches  of  trade 
he  fails  m  his  object,  and  is  crushed  by  opposincr  forces' 
It  IS  ascertamed  that  some  members  of  his  family  are  epileptic' 
asthmatic,  diabetic  or  insane.  What  is  the  result  ?  Whv  the 
entire  being  of  this  strong  man  is  changed.    His  nioht  J  are 

^'r'     ^^^^  l^^^d  full  of  cob! 

webs  and  confused  ideas,  a  thousand  things  flash  across  his 
mmd  m  as  many  seconds  ;  still  there  is  a  constat  reTei  s  on  to 
an  ever-present  something  which  cannot  be  wS  SeT  biU 
which  he  believes  to  be  the  cause  of  his  woer  The  ter^S 

t^'^l^fj^^  T'^'  palirupon'his' wS 
leeme,  luitable,  sictive,  and  acutely  oonsciouB   bpina  .,n,l 

taishes  deep,  but  not  dull  ca.e  and  even  the  Saiin^ 
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of  his  heart,  the  throbbmg  of  his  pulse,  or  the  call  of  nature  is 
welcome  as  a  shght  diversion  to  the  stress,  the  strain,  the 
tension  of  an  overwhelming,  but  not  overpowermg  monotony 

The  dawn  and  grey  twilight  of  early  morn  succeed  the 
iulsome,  blank  and  dreariness  of  chaotic  darkness  only  to  find 
him  wakeful,  weary,  afflicted,  and  distressed.  The  hour  for  rismg 
has  come,  and  our  once  strong  man,  chained  and  shackled  by 
the  demon  neurasthenia  (it  is  fooHsh  and  puerile  to  call  it 
nervousness),  IS  found  weak,  impotent,  and  powerless;  his ' 
character,  which  at  one  time  was  distinguished  by  perspicuity, 
clearness,  fixity  of  purpose,  definition  and  decision,  is  now 
remarkable  only  for  its  feebleness,  irresolution,  indecision, 
hesitancy,  vacillation,  doubt,  dread,  and  capriciousness.  Just 
as  energy  is  the  capacity  for  work,  as  we  know  it  in  the 
physical  world,  so  was  this  man's  nervous  stlienicity,  his 
capacity  for  action.  But  where  is  it  now  ?  Can  it  be  absorbed 
in  that  effete,  old-womanly,  classical,  clinical,  canonized,  and 
scientific  term  nervousness  ?  No  ;  nothmg  of  the  sort.  It  is 
sheer  nonsense  to  admit,  or  to  make  bold  an  attempt  to  admit, 
anything  so  utterly  vague,  unreasonable,  and  obscure. 

I  have  only  drawn  your  attention  to  a  part,  and  a  very  small 
part  of  this  man's  being.  Let  us  observe  him  in  his  social 
sphere,  and  we  find  a  dislike,  a  distaste  for,  and  almost  a 
positive  aversion  to  those  very  things  which  at  one  time  gave 
him  the  most  pleasm-e.  This  indifference,  unconcern,  and 
insensibility  towards  his  belongings  and  surroundings  are 
clearly  outward  and  visible  signs  of  an  inward  and  normal 
volitional  effacement.  The  best,  the  purest,  the  noblest  and 
highest  instincts  of  his  character  have  fought  the  fight  for 
priority  and  superiority,  with  the  lowest,  the  basest,  and  most 
profane ;  and  the  devil  for  the  time  holds  sway  over  the 
spiritual.  If  we  follow  this  man  to  his  comiting  house,  we 
there  find  an  utter  distrust  in  those  in  whom  formerly  he  had 
the  most  implicit  confidence.  He  then  tries  and  forces,  culti- 
vates and  coaxes,  his  will,  to  endeavour  to  bring  it  into  play, 
but  he  fails  in  willpower,  and  the  more  he  exercises  energy  to 
will,  the  more  does  the  effort  fade  away,  until  finally  energy 
and  will  seem  extinguished. 

I  hold,  and  so  does  everybody  else  I  should  think,  that  defect 
of  will  power  is  one  of  the  most  prominent,  if  not  the  most 
characteristic  sign  of  neurasthenia.  Volition  and  function  go 
together  hand-in-hand  and  shoulder  to  shoulder.  The  will 
link  is  only  part  of  the  volitional  chain,  and  if  the  latter  be 
impaired,  will  is  comparatively  influenced.  Movement  is  the 
special  function  of  muscle,  and  is  associated  with  the  lowest 
level  of  nerve  organization.  Combined  movements  relating  to 
complicated  and  purposive  acts  are  connected  with  a  higher 
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level,  and  if  these  combined  movements  are  generated,  elabo- 
rated and  co-ordinated  by  a  process  of  forethought  and 
inductive  reasoning,  they  then  belong  to  the  highest  level  of  our 
nervous  organization.  And  this  is  not  an  automatic  or  reflex 
condition,  it  is  an  accomplishment,  will  bemg  the  imaginarj^ 
force  through  whose  agency  energy  is  subordinated  to  act  in 
certain  lines  of  discharge  and  conduction.  Will  is  a  function 
of  the  moral  side  just  as  movement  is  a  function  of  the 
physical  side  of  our  being.  Will,  volition,  force,  energy,  power, 
and  result,  are  co-related,  transmutable,  and  transformable. 
The  power,  force,  and  will  may  exist  in  the  neurasthenic,  but 
the  capacity  or  energy,  as  I  told  you  before,  is  inhibited. 

Will,  then,  must  be  the  effect  of  psychic  energy.  We  are 
unquestionably  much  less  volitional  than  we  would  have  our- 
selves believe.  Automatism  is  really  and  truly  our  normal 
state.  How  seldom  do  we  reflect,  seriously  consider,  and  use 
our  judgment,  in  fact  our  reason,  to  bring  about  so-called  will 
effect.  The  very  cause  of  the  neurasthenic  state  is  that  the 
neurasthenic  has  too  much  by  far  of  the  ideo-volitional,  that 
his  normal  automatism  is  subjective  to  his  weak,  irritable, 
and  to  him,  ever  present  volition.  It  is  only  when  a  muscle  is 
paretic  that  we  recognise  its  normal  automatic  fmiction,  and 
we  then  are  made  conscious  of  what  volition  in  respect  to  that 
muscle  really  means ;  and  it  is  only  by  an  effort  of  will,  and 
enforced  will,  that  the  function  of  the  muscle  can  be  called 
into  action,  and  not  unfrequently  the  very  effort  of  will 
aimihilates  its  will  power.  So  with  the  neurasthenic,  his 
consciousness  of  a  desire  to  will  inhibits  the  power  to  will,  and 
although  the  efforts  to  will  are  abortive,  as  long  as  fixed 
attention  exists,  directly  this  is  withdrawn  automatism  executes 
what  will  is  unable  to  perform. 

In  my  opinion,  nervousness  is  a  condition  distmct  from 
neurasthenia.  That  the  symptoms  and  signs  of  the  one  merge 
nito  those  of  the  other,  and  that  they  are  allied,  there  can  be 
no  doubt ;  but  to  my  way  of  thinking,  rightly  or  wrongly,  we 
shall,  as  science  advances,  find  the  term  neurasthenia  accepted 
by  the  profession  as  indicative  of  certam  phenomena  which 
some  would  have  grouped  under  the  banner  of  sheer  nervousness 

Let  us  follow  up  the  condition  of  our  neurasthenic  patient 
tor  we  can  now  dispose  of  him  in  a  few  words.  He  is  for  the 
most  part  one  of  the  most  unhappy  of  happy  mortals.  Over- 
sensitiveness  and  joyousness  alternate  with  depression  and  even 
melancholy  .When  the  latter  exists  he  is  called  hypochondriacal, 
and  always  has  a  dread  or  fear  of  something  that  may  happen 

pvonV  f  'T'  P'f'^^^"'  pronounced  excitable  and 
even  hysterical;  and  so  the  emotional  elements  of  his  nature 
move  m  cycles,  just  as  the  seasons  follow  each  other  in  rotation 
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From  the  purely  physical  side  we  find  a  general  arrest  of 
iunction  and  defective  metaboHsm.  The  action  of  the  heart 
IS  variable,  easily  excited  and  easily  depressed  ;  the  pulse  is 
small,  soft,  and  weak  ;  the  skin  is  usually  dry  and  harsh,  but 
sudden  and  profuse  sweatings  are  not  uncommon  ;  dyspepsia, 
flatulence,  and  acidity  are  frequent ;  the  bowels  are  irregular^ 
but  usually  constipated;  the  extremities  are  invariably  cold 
(dead  hands  and  feet;  even  in  the  hottest  weather;  the  extremi- 
ties are  moist  and  clammy,  and  tender  spots  in  the  spme  are 
easily  elicited.  These,  then,  are  some  of  the  most  common 
signs  and  symptoms  indicative  of  neurasthenia. 

Pray  do  not  imagme  that  I  have  exhausted  this  subject,  for 
there  are  niany  other  evidences  of  the  neurasthenic  state  of  a 
purely  clinical  nature,  associated  with  respiration,  circulation, 
excretion,  and  secretion ;  but  I  must  pass  them  by,  as  they  do 
not  come  within  our  present  mvestigations,  interesting  though 
they  may  be.  I  think  it  would  be  as  well  if  I  gave  you  from 
my  note-book  a  brief  sketch  of  one  or  two  cases  which  have 
been  treated  by  massage  and  galvanism  with  good  results.  I 
will  not  select  them  on  account  of  any  wonderful  effect  of 
treatment,  but  rather  to  show  some  of  the  various  phases 
which  neurasthenia  presents. 

The  first  is  that  of  a  gentleman,  aged  fifty,  who  was  brought  to 
me  by  an  exceedingly  skilful  observer.  Dr.  Whitehead,  of  Ventnor . 
My  patient  at  the  age  of  thirty -five  broke  down  in  health  from 
over-anxiety  and  worry,  he  then  became  subject  to  periodic  ner- 
vous attacks,  accompanied  with  headaches  and  utter  prostration. 
During  the  time  from  thirty-five  to  fifty  years  of  age  he  was, 
with  occasional  intermissions,  a  chronic  invalid,  with  all  the 
symptoms  of  nervous  exhaustion,  with  the  details  of  which  I 
will  not  weary  you.  Sometimes  the  head  was  wrong,  and  he 
could  not  collect  his  thoughts ;  sometimes  the  heart  was  wrong, 
and  he  felt  a  sense  of  emptiness  over  the  cardiac  region,  a  sort 
of  vacuum  (this  feeling  of  nothingness,  particularly  in  the 
bowels,  is  very  common  in  neurasthenics);  sometimes  his  diges- 
tion was  wrong ;  and  sometimes  all  his  functions  were  wrong 
together.  At  times  he  felt  utterly  weary  upon  the  slightest 
exertion,  and  the  least  effort  would  cause  his  limbs  to  shake 
under  him.  He  tried  some  massage  and  galvanism  upon  the 
continent,  but  it  did  not  seem  to  agree  with  him.  He  cauie 
under  my  care  on  the  27th  of  March  in  this  year,  when  his 
chief  symptoms  were  prostration  and  defective  will.  Attempts 
to  compel  attention  in  ideation  gave  rise  to  intellectual 
blank  and  depression.  Solace  was  found  only  in  rest,  quietude, 
and  freedom  from  excitement.  The  hands  and  feet  were  cold, 
moist,  and  clammy,  the  bowels  were  irregular,  and  the  urine 
of  high  gravity  (1032),  free  from  sugar.    Treatment  con- 
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sisted  in  massage  to  the  lower  limbs,  buttocks,  and  abdomen 
for  one  hour  in  the  morning,  and  to  the  upper  extremities, 
spine,  head  and  neck,  at  night ;  hot  water  bath  with  electricity 
for  ten  minutes  in  the  afternoon,  followed  immediately  by  cold 
abdominal  compress  with  pack  for  half  an  hour.  Diet :  One 
pint  of  hot  water  sipped  down  at  7  a.m.;  breakfast  8.30  a.m., 
white  boiled  fish,  cold  boiled  bacon,  dry  toast,  plenty  of  fresh 
l)utter,  equal  parts  immediate  tea  and  milk;  luncheon  1.30 
p.m.,  chop,  dry  toast,  butter,  one  glass  of  claret;  tea  5  p.m.,  one 
pint  of  hot  water  sipped  down  with  just  a  dash  of  tea  to  flavour 
it'';  dinner  7  p.m.,  cut  from  joint,  principally  mutton,  dry  toast, 
and  a  httle  green  vegetable,  one  or  two  glasses  of  claret. 

Note. — On  the  12th  day  the  treatment  so  far  has  been 
quite  satisfactory,  the  gravity  of  urine  is  1020 ;  sleep  greatly 
improved ;  extremities  less  cold ;  the  masseur  says  the  feet  are 
warmer  and  much  less  moist,  and  normal  in  their  sensibility ; 
before  treatment  they  felt  as  though  they  were  wrapt  in  wet 
chamois  leather.  His  gloom  and  despondency  before  treatment 
gave  rise  to  suicidal  intentions,  these  have  quite  disappeared ; 
he  now  takes  an  interest  in  his  surroundings  and  cracks  jokes ; 
says  his  bowels  are  now  acting  regularly,  which  quite  astonishes 
him ;  he  had  been  fighting  against  constipation  for  fifteen  years. 

Note. — On  the  30th  April  is  as  follows  :  There  is  a  very 
decided  improvement  in  every  way,  mental,  moral,  and  physical. 
He  is  never  depressed,  rarely  feels  exhausted;  joins  in  conver- 
sation, and  enjoys  an  argument  (has  great  brain  power,  and  when 
well  his  will  is  inflexible),  bowels  acting  well,  tongue  clean; 
urine  clear,  gravity  ranges  from  1016  to  1024,  of  acid  reaction ;  is 
not  taking  medicine,  and  he  has  increased  two  pounds  in  weight, 
wliich  was  not  wanted,  his  height  being  five  feet  nine  inches, 
and  his  weight  a  hundred  and  eighty- six  pounds. 

_  I  wish  now  to  draw  your  attention  to  an  irritable  condition 
of  the  spine,  which  was  discovered  in  this  patient,  and  which 
IS  common  in  neurasthenia  and  hysteria.  It  was  not  eHcited 
by  ordinary  pressure,  but  it  became  manifest  upon  the  appH- 
cation  of  the  faradic  current  (and  let  me  tell  you  this  is 
frequently  the  case,  and  in  obscure  disease  of  the  spine  this 
test  should  be  utihzed,  for  by  so  doing  many  errors  of  diagnosis 
would  be  avoided).  The  masseur  found  that  when  using  faradic 
massage  it  became  quite  painful  as  he  neared  the  lower  part  of 
the  back,  and  he  called  my  attention  to  it.  I  then  made  care- 
tui  notes  of  the  reaction  of  the  spine  to  faradization,  and  I 
tound  an  area  of  hyperesthesia  to  the  current,  extending  from  the 
tenth  dorsal  to  the  second  lumbar  vertebra;  it  extended  slightly 
to  the  right  ol  the  spinous  processes.  I  appHed  dry  cuppiSg  to 
his  pam  ul  region  with  decidedly  beneficial  effect,  for  ifter  the 
thn:d  daily  cupping  the  pain  had  quite  disappeared.    To  make 
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a  long  story  short,  this  patient  got  quite  well.  I  have  seen  him 
smce,  and  he  says  that  the  last  five  months  have  been  the 
happiest  that  he  has  spent  for  the  past  fifteen  years. 

The  next  case  is  that  of  a  young  gentleman,  aged  eighteen. 
He  was  brought  to  me  on  April  30th  of  this  year  by  his  father, 
for  my  opinion  as  to  whether  massage  would  or  would  not  do 
him  good.  He  complained  that  for  the  past  two  years  his 
health  had  been  failing,  losing  strength  and  weight,  energy  and 
interest.  His  intellect  was  dull  and  inappreciative,  and  he 
was  listless,  apathetic,  and  indifferent  to  everything.  Very 
httle  exertion  fatigued  him.  The  appetite  was  bad,  and  he 
complained  of  a  feeling  of  stuffiness,  and  a  load  at  the  stomach 
after  taking  any  solid  food  ;  therefore  as  exercise,  on  the  one 
hand,  fatigued  him,  and  eating  gave  him  very  great  discomfort, 
he  avoided  both.  He  was  pale,  the  muscles  were  flabby,  and  the 
extremities  were  cold  and  livid,  pulse  60,  bowels  most  obstinate. 
I  might  tell  you  that  before  he  came  under  my  care  he  had 
sought  the  advice  of  many  leading  physicians  in  London  with- 
out derivmg  even  temporary  benefit ;  in  fact,  the  treatment  by 
massage  was  the  only  course  left  as  yet  untried.  After  six 
weeks  of  massage,  applied  night  and  morning  in  the  usual  way, 
he  had  acquired  strength,  lost  his  indigestion,  and  gained  over 
a  stone  in  weight.  I  cannot  say  that  his  constipation  was 
cured,  but  the  bowels  acted  to  a  slight  aperient,  whereas  before 
massage  the  strongest  aperients  had  scarcely  any  effect  u;oon 
him.  In  addition  to  the  massage,  the  cold  abdominal  water 
compress  was  used  for  three  hours  every  morning.  His  diet 
was  highly  nutritive  and  similar  to  that  which  we  employ  in 
the  Weir-Mitchell  cure.  For  the  last  three  weeks  general 
faradization  was  employed  daily.  The  treatment  and  the 
results  were  highly  satisfactory ;  but  I  sent  him  for  a  long 
voyage,  and  I  am  sorry  to  say  that  he  returned  much  in  the 
same  state  that  I  first  found  him. 

I  have  drawn  your  attention  to  this  case  to  show  you 
what  I  have  now  proved  by  experience,  that  sea  voyages 
and  travel  are  not  promoted  to  maintam  the  good  effects 
which  massage  and  galvanism  unquestionably  create.  If  I 
had  kept  this  gentleman  under  my  care  and  repeated  the 
treatment  at  intervals,  I  believe  that  I  should  have  per- 
manently cured  him.  The  question  here  arises  relative 
to  the  course  to  be  pursued  after  the  massage  treatment  is 
concluded ;  but  I  have  discussed  this  before  in  my  lecture  on 
the  Weir-Mitchell  course.  I  shall  say  nothing  more  about  it 
now ;  but  from  my  experience  I  cannot  recommend  sea  voyages 
and  prolonged  travel,  though  of  the  good  effects  of  the  treatment 
there  can  be  no  question  or  doubt ;  it  did  for  this  young 
gentleman  what  every  other  remedy  had  failed  to  do. 
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Upon  comparing  the  two  cases  you  will  see  that  they  differ 
in  most  respects  in  their  nature.  In  the  first  the  patient 
was  a  man  of  mature  years ;  he  had  heen  an  mvalid  for  many 
years ;  his  condition  was  allied  to  the  lithEemic  and  gouty 
diathesis  ;  his  weight  was  quite  equal  to  the  given  standard, 
and  his  metabolism  was  fairly  active,  though  imperfect,  and  the 
treatment  I  ado^jted  was  such  as  would  have  been  inapplicable 
in  the  last  case,  which  was  managed  entirely  after  the  Weir- 
Mitchell  method. 

The  third  case  which  I  shall  bring  before  you  of  the  purely 
neurasthenic  type  is  that  of  Miss  C — ,  twenty-four  years  of  age. 
She  came  to  me  with  a  highly  neurotic  history,  pale,  emaciated, 
careworn,  fretful,  fractious,  peevish,  complaining  of  aches  and 
pains  in  all  her  joints.  Her  mother  said  that  for  the  past  four 
years  she  had  sought  the  best  advice  wherever  it  could  be  found, 
but  without  avail.  For  the  past  three  years  she  had  been 
gradually  and  surely  getting  worse.  Before  that  time  she  had 
been  a  fine,  robust,  strong,  healthy  looking  girl,  played  a  good 
game  of  tennis,  rode  to  hounds,  and  enjoyed  excellent  spirits. 
The  break  down  of  her  daughter  was  to  her  inexplicable.  There 
was  a  clear  history  of  consumption  on  the  father's  side,  and 
she  thought,  and  in  fact  she  concluded,  that  her  child  was  fast 
drifting  into  consumption.  The  catamaenia  had  ceased  for 
over  twelve  months.  At  times  she  was  so  persistentl}' 
obstinate  and  self-willed  that  she  could  not  get  her  to  do  any- 
thmg,  threats,  kindness,  and  soHcitation  were  alike  unsuccess- 
ful, it  was  just  as  impossible  to  drive  as  it  was  to  lead  her.  She 
had  abandoned  her  companions,  and  thrown  aside  all  her 
pleasures  and  enjoyments;  she  came  to  the  breakfast  table 
looking  more  weary  and  tired  than  when  she  went  to  bed.  She 
always  sat  down  to  meals,  but  rarely  ate  more  than  a  mouth- 
ful, complaining  that  it  was  absolutely  impossible  to  do  more, 
for  she  could  not  swallow.  The  most  she  partook  of  from  day 
to  day  was  a  Httle  milk  and  beef  tea,  and  even  this  she  would 
often  refuse.  At  times  for  a  day  or  two  she  would  brighten 
up  and  lead  her  to  hope  that  she  was  getting  better,  but  she 
soon  relapsed  mto  her  terrible  state.  Her  mother  said  that  if 
she  contmued  m  this  way  much  longer  it  would  break  her 
lieart;  but  she  had  heard  of  the  massage  cure,  and  she  had  de- 
termmed  that  her  daughter  should  try  it,  although  the  girl  had 
declared  she  would  not  do  so.  I  examined  her  very  thoroughly 
and  could  find  no  organic  disease.  The  circulation  was  de- 
tective ;  extremities  cold  and  bluish  looking ;  the  pulse  at  the 
wrist  could  scaixiely  be  detected,  but  the  heart  sounds  were  clear 
and  well  defined ;  the  hair  was  crisp  and  the  scalp  was  tender 

st?oi°lli  y'''?^'  contracted  sluggishly  when  exposed  to 
<i  stiong  light  ;  the  tongue  was  furred  and  the  breath 
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offensive  ;  the  bowels  were  relieved  about  once  a  week  ;  she  said 
that  she  had  not  slept  for  months  ;  the  spine  was  not  tender  to 
the  touch  ;  she  had  never  shown  any  of  the  ordinary  symptoms 
ol  hysteria.  Of  course  she  had  been  surrounded  by  a  host  of 
sympathetic  friends  and  relatives  who  were  constantly  recom- 
mending her  mother  to  try  all  sorts  of  treatment  and  consult 
innumerable  doctors.  She  had,  in  the  course  of  two  years, 
tried  homoeopathy,  hydropathy,  galvanic  belts,  change  of  air' 
and  baths  too  numerous  to  mention,  and  finally,  as  i  say,  it 
was  determined  that  the  massage  cure  should  be  resorted  to'  so 
she  came  under  my  care  in  February  of  this  year.  I  gave  her 
clearly  to  understand  that  she  was  gomg  to  be  cured,  and  that 
she  must  submit  to  any  means  which  I  thought  proper  to 
adopt.  I  felt  quite  sure  that  in  a  case  of  this  kind  nothing 
but  the  Weir-Mitchell  treatment,  carried  out  in  its  entirety, 
would  or  could  be  of  any  avail,  and  the  mother  was  quite 
willing  to  accept  the  prescribed  rules— seclusion,  rest,  massage, 
and  galvanism. 

The  treatment  was  commenced  on  the  12th  of  February,  and 
carried  out  strictly  until  the  8th  of  April,  and  I  can  only  tell  you 
that  this  was  the  most  successful  case  I  have  ever  had.  Mas- 
sage was  carried  on  continuously,  night  and  mornbag,  for  one 
hour  durmg  the  whole  of  this  time.  The  diet  for  the  first  ten  days 
consisted  entirely  of  milk,  of  which  she  took  six  pints  in  the 
twenty-four  hours  ;  and  upon  this  diet  alone  she  gained  seven 
and  a  half  pounds  in  weight,  and  slept  fairly  well.  At  first  she 
was  inclined  to  be  rebellious,  but  this  was  soon  checked  by  the 
firm  but  kindly  conduct  of  the  excellent  nurse  to  whose  care  I 
entrusted  her.  The  bowels  were  relieved  once  in  about  three 
days  by  a  morning  dose  of  decoction  of  aloes.  I  then  ordered 
her  more  solid  food,  which,  to  my  surprise,  she  took  readily, 
and  expressed  her  delight  that  she  had  been  relieved  of  the 
milk.  It  was  now  evident  that  she  was,  so  to  speak,  "turning 
the  corner."  At  7  a.m.  she  had  the  stereotyped  cup  of  black 
coffee ;  8.30  a.m.  six  ounces  of  grilled  steak,  plenty  of  fresh 
butter,  bread  and  tea  and  milk  ;  10  a.m.  beef  juice  ;  11  a.m. 
massage;  12  a.m.  tumbler  of  milk;  1.30  p.m.  cut  from  joint, 
fresh  vegetables,  stewed  prunes  ;  3  p.m.  besf  juice  ;  4.30  p.m. 
tumbler  of  milk ;  6.30  p.m.  boiled  fish,  light  pudding,  bread 
and  butter ;  7  p.m.  massage  ;  9  p.m.  beef  juice ;  10.30  p.m. 
tumbler  of  milk.  At  the  end  of  three  weeks  she  had  gained 
13  lbs.  in  weight.  Up  to  this  time  she  had  neither  seen  nor 
heard  of  her  friends,  and  she  was  now  anxious  to  know  what 
the  seclusion  meant  and  how  long  it  was  going  to  continue, 
and  when  she  was  going  home;  but  the  nurse  was  equal  to  the 
occasion,  and  managed  her  most  judiciously.  At  the  end  of  a 
month  she  was  allowed  to  feed  herself,  and  after  five  weeks 
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from  the  commencement  of  the  treatment  she  was  allowed  to 
get  up  and  sit  in  an  arm-chair  for  two  hom'S  in  the  afternoon. 
At  the  end  of  six  Aveeks  she  rose  at  12.80  after  the  morning 
massage,  and  did  not  go  to  bed  until  after  dinner.  She  had 
now  gained  nineteen  pounds  in  weight;  but  the  transforma- 
tion m  her  appearance  was  simply  surprising,  she  was  now  a 
well-develoiDed,  handsome,  jaleasant  lookmg  yomig  woman. 
The  formerly  careworn,  haggard  countenance  was  now  radiant 
with  smiles,  the  pointed  features  were  now  replaced  with 
rotundity,  and  the  pale  skin  was  of  a  good  healthy  tone. 

From  first  to  last  no  medicine  was  taken  but  the  aloes,  and 
that  was  discontmued  after  the  first  month,  for  it  was  not 
required.  I  wish  I  could  tell  you  that  all  cases  went  on 
continuously  well,  without  interruption,  as  this  one  did,  but 
a  few  such  as  this  are  quite  sufficient  to  give  you  hope  and 
confidence  that  the  result  will,  in  the  majority,  be  the  same, 
and  in  my  experience  I  am  hapj)y  to  say  that  it  is  so.  I  forgot 
to  tell  you  that  the  extremities  and  trunk  of  the  body  were 
faradized  for  one  hour  every  afternoon  after  the  first  three 
weeks.  I  do  not  find  it  advisable  to  commence  galvanism  until 
the  patient  shows  definite  signs  of  improvement  and  begins  to 
take  some  mterest  in  the  curative  process  ;  this  rarely  occurs 
until  the  expiration  of  three  weeks. 

Hysteria. — I  am  anxious  to  say  something  to  you  about  hys- 
teria, for  the  reason  that  it  is  so  difficult  sometimes  to  cure  in 
the  ordinary  way,  and  it  yields  so  readily  to  extraordmary 
means ;  of  course  you  know  what  I  imply  by  extraordinary  means, 
the  expression  may  sound  strange  to  a  very  orthodox  mind,  but 
that  does  not  matter  one  jot  to  me.  By  extraordinary  means 
I  wish  you  to  understand  modes  of  treatment  such  as  massage, 
various  forms  of  galvanism,  moral  control,  and  7iot  well  regu- 
lated diet,  for  in  the  treatment  of  hysteria  nothing  should  be 
well  regulated.  Women  not  unfrequeutly  drive  themselves  into 
hysteria  and  a  host  of  nervous  troubles  by  trying  to  re-^ulate 
their  lives  by  a  system  of  organized  machinery.  I  am  perfectly 
convinced  of  this  myself,  if  I  cannot  conAdnce  others,  that  such  is 
the  case.  I  do  not  believe  existiiig  in  a  stereotyped,  unvaryincr 
and  unswervmg  groove,  it  is  not  compatible  with  our  en^dron- 
ment  Change  is  necessary  to  functional,  intellectual  and 
moral_  activity.  From  the  earhest  ages  men  have  sought 
diversion  because  they  have  found  it  salubrious.  Amusements 
have  been  mvented  music  and  song  originated,  Divine  worship 
has  taken  different  forms,  fashions  are  ever  changing,  and 
nature  herself  assumes  different  garbs  at  different  seasons,  to 
please  to  charm  to  change  and  make  glad  the  heart  of  mLn 

Hysteria  is  a  strange  morbid  perversion  of  the  senses  and 
sensibilities  ;  it  is  not  distinct  from  nervousness,  and  it  is  alHed 
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in  many  ways  to  neiii-astlionia.  A  revulsion  will  oft-times  cure 
hysteria,  but  it  will  not  cure  neurasthenia.  The  former  is  more 
frequently  associated  with  the  emotional  part  of  our  nature, 
the  latter  rarely,  if  ever.  All  neuroses,  however,  run  one  into 
another,  but  the  prime  factors  are  distinct.  The  term  hysteria 
has  unfortunately  such  a  wide  and  vague  significance  that  its 
mcomprehensiveness,  its  illusory  and  delusive  phenomena  often 
attach  to  it  an  interest  and  attractiveness  which  are  sometimes 
miaccountable.  Let  us  take  hysteria  from  its  dissimulative 
point  of  view  ;  I  can  only  glance  at  this  subject,  but  it  is  never- 
theless very  interesting.  These  cases  not  only  yield  to 
massage,  but  they  give  to  the  operator  an  immense  amount  of 
credit  (to  which,  by  the  way,  he  is  not  always  entitled) ;  and 
further,  I  beheve  a  consideration  of  this  subject,  however 
slight,  will  pave  the  way  to  our  recognition  of  a  complex  state 
known  as  "  hysteria  in  the  male."  Weir  Mitchell,  m  his  work 
on  "  Diseases  of  the  Nervous  System,"  writes  of  hysteria  as  "  the 
fertile  parent  of  evil.  However  produced,  it  is  a  fruitful  source 
of  mimicry  of  disease  in  its  every  form,  from  the  mildest  of 
dreamed  pains  up  to  the  most  complete  and  carefully  devised 
frauds.  Its  sensitiveness  and  mobility,  its  timidity  and  emo- 
tionalness,  its  greed  of  attention,  of  sympathy,  and  of  power  in 
all  shapes  supply  both  motive-  and  help,  so  that  while  we  must 
be  careful  not  to  see  mimicry  in  every  hysteric  symptom,  we 
must,  in  people  of  this  temperament,  be  more  than  usually 
watchful  for  this  form  of  trouble,  and  at  least  reasonably  sus- 
picious of  every  peculiar  and  unusual  phenomenon." 

This  is  really  true,  for  it  has  been  my  experience  to 
see  many  cases  of  organic  disease  masked  by  hysteria  in  its 
most  marked  and  pronounced  forms.  But  in  order  to  demon- 
strate this  without  further  comment  I  will  call  your  attention 
to  the  "  Lancet"  of  December  29th,  1888,  in  which  will  be  found 
an  article  by  Dr.  Smith,  medical  registrar  to  the  London 
Hospital,  entitled  "A  case  for  diagnosis,"  of  which  the  follow- 
ing are  the  most  important  pomts.  A  well  nourished  gh-1, 
slightly  anaemic,  two  months  before  her  admission  into  the 
London  Hospital,  was  thrown  across  a  bedstead  and  mjuredin 
the  back.  The  injury  seems  to  have  been  slight  and  was 
scarcely  referred  to.  After  examination  by  four  physicians  of 
recognised  position  and  ability,  it  was  argued  that  every  organ 
in  the  body  was  sound,  and  although  she  complained  of  severe 
pain,  which  appeared  to  shift  from  place  to  place,  at  one  time 
being  in  the  middle  of  the  back,  and  again  appearmg  at  the 
sides  of  the  abdomen,  the  case  was  considered  to  be  of  an 
hysterical  nature.  However,  the  patient  lost  strength  and 
flesh  very  rapidly,  and  died  apparently  from  exhaustion. 

At  the  post  mortem  examination  it  was  found  that  on  the 
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inner  side  of  the  lower  ribs,  one  inch  to  the  right  of  the 
sternum,  was  a  small  mass  of  a  soft  melanotic  growth ;  all  the 
lumbar  and  several  of  the  lower  dorsal  vertebrae  were  affected 
with  a  similar  growth,  and  very  carious.  The  glands  along  the 
bodies  of  the  vertebras  and  those  of  the  anterior  mediastinum 
were  enlarged,  and  some  of  them  were  blackened,  as  were  also 
the  pelvic  and  inguinal  glands. 

I  have  referred  to  this  case  in  order  to  show  you  how  it  is 
possible  that  pain,  the  result  of  obscure  cancerous  disease, 
may  give  rise  to  hysteria,  which,  in  its  turn,  may  mislead 
those  who  are  in  attendance,  however  skilful  they  may  be. 
And  again  I  will  call  your  attention  to  the  fact  that  the  injury 
to  the  back  would  have  been,  in  my  judgment,  quite  sufficient 
to  have  given  rise  to  the  hysteria,  and  certainly  would  have 
led  me  to  conclude  that  the  case  was  essentially  of  an 
hysterical  nature.  I  have  seen  several  such  in  my  time  where 
moral  control  had  been  exercised  almost  to  harshness,  thinking 
that  the  condition  was  one  of  pure  hysteria,  but  after  death 
some  obscure  cancerous  disease  was  discovered.  The  wisest 
and  the  best  of  physicians  are  not  infalhble,  therefore  it 
certainly  is  necessary,  as  I  have  told  you,  that  before  com- 
mencmg  operations,  and  especially  for  conditions  of  hysteria, 
you  make  perfectly  sure,  as  far  as  you  can  do,  that  you  have 
no  organic  disease  whose  existence  is  veiled  by  what  we  know 
as  hysterical  symptoms.  Hysterical  blindness  (amblyopia)  is 
not  very  common.  Hysterical  loss  of  voice  (aphonia)  is 
very  common.  The  patient  can  only  speak  in  a  whisper. 
Frequently  this  is  merely  one  of  many  hysterical  phenomena 
but  sometimes  it  exists  alone.  Gowers  speaks  of  a  patient 
who  had  been  aphonic  for  two  years,  with  occasional  intervals, 
durmg  which  the  slightest  fright  would  at  once  remove  her 
voice.  Hysterical  amnaesia,  ischasmia,  chorea,  dyspnoea,  and  so 
on,_areto  be  met  with,  in  fact  there  is  no  form  of  disease 
which  hysteria  cannot  simulate.  Possibly  the  most 
common  condition  that  we  meet  with  is  nervous  or  hysterical 
vomitmg,  which  is  sometimes  exceedingly  obstinate,  lasting 

whicb'?Zn^?r  4'        ^'T-  '''^  *°  emaciation 

which  usually  attends  vomitmg  in  connection  with  acute 
dyspepsia  or  organic  disease. 

^iprrn^,f''/°r^'i'^°*'''  symptoms  of  hysteria  we  find 
faX  is  rinv';  r''^  convulsions,  spasms,"  tremors  and 
Sund\t.?p  n7^^^^^  '''''''    associated    with  that 

profound  state  of  unconsciousness  which  we  find  in  epilensv 
yet  the  two  diseases  run  one  into  the  other  and  ^ve  S  to' 
hvster  •   w^X       l^^^tero-epilepsy.     The   convulsions  of" 

^de  of  thf  bodv  o?f ^'^y  8^^^^^-^"^'  or  to  one 
side  oi  the  body,  or  to  one  extremity,  are  of  the  tonic  kind 
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with  intense  rigidity,  whereas  in  epilepsy  they  are  both  tonic 
and  clonic,  and  the  circulation  is  markedly  influenced  by 
vascular  spasm  in  epilepsy,  which  is  not  usually  the  case 
in  hysteria.  The  epileptic  may  be  as  emotional  as  the 
hysteric,  but  this  is  the  exception  rather  than  the  rule.  There 
is  a  sub-consciousness  in  hysteria  which  is  lost  m  epilepsy, 
that  is,  during  the  seizures.  The  epileptic  is  constantly 
exposed  to  danger  from  the  suddenness  of  the  attack ;  this 
is  rarely  the  case  in  hysteria.  The  aura  of  epilepsy  is 
unknown  in  hysteria,  and  so  are  the  well  known  post- 
epileptic states  so  well  described  by  Trousseau.  The 
hysterical  fit  termmates  by  deep  sighs,  sobbmg  and  weeping  ; 
the  epileptic  fit  is  usually  followed  by  sleep.  In  the  latter  the 
tongue  may  be  severely  bitten,  but  never  in  the  former,  if  so 
it  is  exceptional  and  denotes  a  mixed  condition.  Hysterical 
paralysis  of  a  single  muscle,  or  group  of  muscles  of  one 
extremity  or  of  both,  particularly  the  lower,  may  simulate 
organic  disease  of  the  brain  or  spmal  cord,  and  the  diagnosis 
is  not  at  all  times  easy.  In  paraplegia  of  an  hysterical 
nature  the  reflexes  are  usually  exaggerated,  the  sphincters  are 
unaffected,  and  nutrition  is  unimpaired,  and  so,  as  a  rule,  are 
the  electrical  reactions.  In  both  we  may  have  retention  of 
urine  which,  if  not  attended  to,  may  lead  to  ruptm-e  of  the 
bladder.  I  have  seen  this  viscus  enormously  distended  in 
both  conditions  without  the  ]3atient  feeling  any  discomfort  or 
being  in  any  way  cognizant  of  the  fact.  As  I  have  told  you 
before,  it  is  very  important  to  remember,  in  hysterical 
patients  never  to  begin  abdommal  or  other  massage  without 
knowing  that  the  bladder  is  empty.  In  ■  hysterical  hemi- 
plegia (which  is  not  common)  the  mouth  is  unaffected,  and 
the  arm,  if  raised,  remams  m  this  position  and  does  not 
fall  limp  by  the  side  as  it  does  when  central  disease  exists. 
There  are  some  conditions  of  simulated  disease,  the  result  of 
the  hysterical  state,  and  some  points  of  differential  diagnosis 
which  it  is  well  to  know.  From  the  little  that  I  have  told 
you, — and  time  will  not  permit  me  to  tell  you  more,  although 
I  would  like  to  illustrate  each  point  by  cases  from  my  note- 
\)Ook — you  will  see  that  hysteria  is  an  unreal  or  functional 
disease,  it  is  in  fact  phenomenal,  nevertheless  it  has  a  reality 
and  an  entity  of  its  own,  and  its  essentially  morbid  nature 
indicates  defection  in  the  regulating  and  controlling  centres 
from  the  highest  to  the  lowest  level,  to  correct  which,  good 
moral  influence,  guided  by  sound  judgment  and  a  com- 
prehensive well  balanced  mmd  and  will,  is  absolutely  essential. 
Massage  and  faradization  are  unquestionably  most  important 
aids  in  the  cure. 

Hysteria  in  the  male,  raikvaij  sjnne,  railway  hram.—l  am 
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now  going  to  call  your  attention  to  what  Professor  Charcot 
designates  "  Hysteria  in  the  Male."  Of  course  everybody 
knows  that  men  and  boys  may  be  hysterical,  but  M.  Charcot 
has  dealt  with  this  subject  in  a  manner  which  is  more  or  less 
complete  and  irrefutable.  It  is  quite  true  that  in  the  study  of 
phenomenal  nerve  disease  this  distinguished  observer  has 
better  opportunities  than  possibly  fall  to  the  lot  of  most  other 
observers.  The  Gallic  nature  seems  to  be  of  less  enduring 
stability  than  that  of  the  Saxon,  and  is  more  liable  to  exhibit 
exalted  hysterical  manifestations. 

I  am  very  much  interested  in  this  affection,  as  everybody 
must  be  who  cares  to  reflect  upon,  and  if  possible  to  investigate, 
the  more  occult  phenomena  of  disease.  During  the  past 
seven  years  I  have  seen  a  fair  average  of  these  cases  of 
unquestionable  type  resulting  from  accident,  and  induced  by 
shock.  I  shall  have  occasion  to  refer  to  some  of  these  to 
illustrate  my  subject.  It  is  quite  possible  that  a  large  part  of 
the  profession  is  perfectly  conversant  with  what  I  am  going 
to  talk  about,  and  know  and  appreciate  in  a  thorough 
and  complete  manner  the  points  evolved ;  but  there  are  some 
members  of  the  profession  who  have  not  had  the  oppor- 
tunities in  their  ordinary  work  of  making  themselves  familiar 
with  these  phases  and  caprices  of  hysteria.  If  I  may  judge 
from  the  evidence  which  I  have  occasionally  heard  given  in 
courts  of  justice,  there  certamly  has  been  clear  want  of  know- 
ledge concerning  these  strange  andpecuHar  conditions.  I  beheve 
Mr.  Page  refers  to  it  in  his  work  "  On  injuries  of  the  Spine 
and  Spinal  Cord,"  and  in  America  it  has  been  for  years  well 
known,  but  it  was  unquestionably  M.  Charcot  who  laboured 
and  worked  out  this  subject  in  a  way  most  complete.  His 
views  first  appeared  in  the  form  of  clinical  lectures,  in 
"  Pi'ogres  Me^dical,"  which  were  translated  and  published  in 
the  "Medical  Press  and  Circular,"  1885,  and  Ihave  no  hesitation 
m  saying  that  my  first  interest  in  the  study  of  this  affection 
arose  from  my  reading  those  very  excellent  lectures  of  the 
learned  professor  of  the  Salpetriere  Hospital  in  Paris,  and 
although  I  have  myself  a  good  store  house  of  facts  to 
corroborate  nearly  everything  brought  forward  by  M.  Charcot, 
1  shall,  m  what  I  have  to  say,  take  M.  Charcot  as  my  guide 
my  counsellor,  and  in  this  matter  my  friend 

I  thmk  everyone  will  agree  with  me  that  it  has  been  noted 
and  observed  as  ong  as  man  has  had  power  of  observation 
that  accidents  to  the  body,  no  matter  of  what  kind, 
•    bpnlfT  derangement 

lemaiked,  bo-and-so  has  never  been  the  same  since 
he  met  with  an  accident,"  either  in  the  huntmg  field  or 
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in  some  other  way.  If  this  be  the  case  it  cannot  Ije  doubted 
that  the  nervous  system  receives  a  shock  which  may  not  and 
frequently  is  not  appreciated  at  the  time,  but  which  produces 
such  a  change  in  the  man's  nervous  system,  as  to  give  rise  to 
emotional  and  psychical  disturbances  to  which  the  term  hysteria 
as  we  now  understand  it  may  be  justifiably  applied.  These  con- 
ditions are  commonly  brought  practically  before  us  as  the  result 
of  railway  accidents,  and  the  railway  companies  not  unfre- 
quently  have  to  pay  heavy  damages,  when  shortly  after  the  sum 
has  been  received  the  patient  may  suddenly  lose  his  paralysis 
and  very  naturally  thinks  himself  a  fortunate  man ;  but  the 
authorities  representing  the  company,  I  might  say  naturally 
from  want  of  knowledge,  come  to  the  conclusion  that  they 
were  swindled  and  that  the  recipient  of  the  damages  was 
nothing  more  nor  less  than  a  humbug  and  an  impostor. 
Now^  this  is  not  true  in  a  great  many,  perhaps  I  may  say 
in  the  majority  of  the  cases,  for  it  is  now  well  known  that 
very  serious  and  troublesome  conditions  of  the  nervous 
system  may  arise  from  railway  collisions  which  render  the 
subjects  of  them  utterly  unfit  to  carry  on  their  occupations 
for  years  afterwards.  This  condition  may  occur  without 
traumatism,  and  is  simply  the  result  of  nervous  psyr^hical 
commotion,  therefore  we  can  have  this  state  of  "  nervous 
psychical  commotion,"  as  M.  Charcot  calls  it,  the  result  of  an 
accident,  with  or  without  objective  bodily  injury  :  and  it  is 
a  remarkable  fact  that  the  more  slight  the  injury  the  greater 
may  be  the  disturbance  to  the  nervous  system.  The  nervous 
symptoms  rarely  arise  immediately  after  the  receipt  of 
injury,  it  is  commonl}^  the  case  that  the  patient  recovers 
from  the  shock  of  the  accident  and  is  making  a  start  to 
resume  his  vocation  in  life,  when,  from  defective  will  power,  he 
fails  in  almost  every  essential  particular  to  carry  out  his 
object. 

I  mean  to  conclude  my  lecture  by  bringing  this  subject  of 
railway  brain  before  you  in  a  clear,  practical,  straightforward 
manner,  which  I  can  do  by  the  able  guidance  of  M.  Charcot's 
lectures. 

We  must  first  of  all  admit  that  hysteria  is  induced  in  men 
and  women  by  accident,  or  by  anything  which  produces 
conscious  or  unconscious  shock  to  the  nervous  system  ;  meeting 
with  some  bodily  accident  being  the  chief  cause,  the  gravity  of 
the  hysterical  state  not  being  dependent  upon  the  nature  or 
severity  of  the  accident,  wounds,  contusions,  or  fractures,  the 
result  of  the  accident,  or  the  state  of  the  health  of  the  sufferer 
at  the  time  of  the  accident.  Thus  a  man  who  may  have 
received  a  fracture  of  the  thigh  may  be  incapacitated  for  work 
for  three  or  four  months,  while  another  who  may  have 
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sustained  nervous  injury  apparently  of  much  less  gravity,  may 
be  incapacitated  for  work  for  six  months,  a  year,  or  more. 

Let  me,  before  proceeding,  give  you  very  brief  notes  of  four 
cases  which  may  the  better  illustrate  my  meaning;  each  differs 
somewhat  in  its  causation. 

A  woman  about  forty  years  of  age  was  admitted  into  the 
Central  London  Sick  Asylum  under  my  care,  suffering  from 
ataxy  of  the  lower  limbs  with  hysterical  symptoms,  marked  by 
periods  of  vacancy  and  extreme  depression,  hesitancy  of  speech, 
and  general  anaesthesia.  Eemember,  if  you  please,  that  this 
woman  was  noted  for  strength  and  courage.  She  lived  upon 
the  coast,  and  one  day  during  a  terrific  gale,  standing  upon 
the  sea  shore,  she  saw  her  son  and  his  craft  submerged  and  sink 
in  the  depths  of  the  ocean.  Her  friends  around  were  astonished 
to  see  the  calm  indifference  with  which  she  viewed  the  calami- 
tous scene,  and  beyond  the  words  "My  God,  my  God!  "  not 
a  word  escaped  from  her  lips.  For  some  days  she  performed 
her  usual  work  in  her  usual  regular  ^md  methodical  manner.  In 
a  short  time,  however,  she  became  reticent,  gloomy,  and  dull. 
She  would  be  seen  wandering  by  the  beach  alone,  frequently 
at  night  when  she  ought  to  have  been  in  bed,  her  cries 
and  sobs  were  sometimes  heard  above  the  fury  of  the  tempest 
or  the  roaring  of  the  waters.  Everyone  thought  she  was 
going  mad.  But  no;  her  memory  began  to  fail,  and  with  it 
the  attributes  of  reason  ;  dementia  threatened,  and  for  a  while 
mind  and  dementia  were  pretty  evenly  balance,  but  she  took 
what  I  am  sure  I  may  be  permitted  to  call  an  "hysterical  turn," 
and  it  was  in  this  state  that  I  first  saw  her,  some  three  months 
after  the  shock. 

I  am  not  going  to  enter  further  into  the  signs  and  symptoms 
of  this  case,  if  I  remember  rightly  they  are  published  in  some 
medical  periodical,  suffice  it  to  say  this  woman  after  more 
than  two  years  recovered,  I  will  not  say  completely,  because  I 
do  not  believe  m  the  complete  recovery  of  these  cases. 

Case  2  differs  in  some  respects  from  that  just  quoted. 
A  lady  about  thu-ty-eight  years  of  age  consulted  lue  for  a  form 
of  melanchoha  into  which  she  had  drifted.  Some  months 
previous  to  my  seemg  her  she  had  met  with  an  accident  and 
cut  the  ball  of  the  thumb  severely.  For  a  time  all  went  well ; 
the  wound  healed,  and  her  general  health  continued  unimpaii-ed. 
J^ut  gradually  her  manner  altered,  and  she  conceived  the  idea 
that  she  was  going  to  have  "  locked  jaw,"  and  so  strongly  did 
this  become  impressed  upon  her  mind,  that  every  time  she  sat 
down  to  the  table  to  partake  of  food  her  jaw  became  fixed,  so 
tnat  she  lost  the  voluntary  power  to  open  her  mouth ;  yet  the 
jaw  was  easily  depressed,  both  by  her  own  hands  and  by  the 
hands  of  those  about  her.    This  continued  for  some  weeks 
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and  then  passed  away;  but  the  nervous  system  had  received 
a  shock  which  remamed  behmd;  her  health  suffered,  and  she 
became  feeble  and  highly  hysterical.  At  times  excitation 
reigned  supreme,  at  other  times  she  was  depressed  with  evil 
forebodmgs  of  various  kinds.  Her  friends  were  extremely 
anxious,  and  they  could  not  account  for  her  condition,  as  there 
was  no  family  history  of  mental  weakness  or  insanity.  She 
was  always  complaining  of  a  fixed  pain  in  the  thumb.  After 
two  years  with  occasional  massage  and  faradization,  her 
nervous  system  regained  its  normal  balance,  and  her  general 
health  was  restored. 

About  two  years  ago,  through  the  kindness  of  Dr.  Gibson,  I 
was  consulted  concerning  the  state  of  a  man  about  thirty  years 
of  age,  who  was  travelhng  on  the  underground  railway  at  the 
time  of  a  collision.  He  was  thrown  from  one  side  of  the 
carriage  to  that  immediately  opposite.  He  felt  dazed  for  a  few 
minutes,  but  walked  home  apparently  not  much  the  worse  for 
what  he  looked  upon  as  a  "bit  of  a  shaking."  No  trace  of 
du-ect  injury  could  be  detected,  except  some  slight  bruising 
over  the  left  shoulder.  In  a  few  days  he  recovered  from  the 
effects  of  the  concussion ;  but,  feeling  a  little  out  of  sorts,  went 
to  the  seaside,  hoping  and  believing  that  he  would  entirely 
regain  his  health  and  strength.  He  accepted  some  small  sum 
from  the  company,  not  thinking  for  one  moment  of  any  ulterior 
bad  effects.  But  gradually  and  surely  nervous  symptoms  super- 
vened, in  other  words,  psychical  disturbance  and  commotion 
set  m.  After  his  return  from  the  seaside  he  made  an  attempt 
to  follow  his  occupation,  which  was  that  of  a  diamond  cutter, 
but  although  previous  to  the  accident  he  was  a  skilled  workman, 
always  giving  satisfaction  to  his  employers,  he  now  did  his 
work  so  badly  (and  for  what  reason  he  could  not  tell)  that  his 
master  in  self-defence  was  obliged  to  dismiss  him.  His  health 
failed,  he  lost  flesh  and  strength,  and  became  a  wreck.  In 
fact,  from  an  even  tempered  man,  an  athlete,  a  good  husband, 
temperate  m  his  habits,  and  fond  of  his  wife  and  children,  his 
temperament  and  his  character  became  completely  changed. 
When  I  first  saw  him  he  was  lying  m  bed,  looking  the  picture 
of  misery,  pale,  thin,  and  dejected.  On  one  occasion  he  made 
an  attempt  to  put  an  end  to  his  wife's  existence ;  the  society 
of  his  children  was  now  utterly  distasteful  to  him ;  he  was 
taciturn,  morose,  and  distrustful.  At  times,  without  cause,  he 
would  burst  into  a  furious  and  uncontrollable  fit  of  rage,  and 
then  again  he  cried  and  sobbed  like  a  child ;  he  had  what  he 
called  "horrible  dreams,"  and  was  fearful  of  doing  anything. 
He  walked  with  apparent  difficulty,  the  reflexes  were  exaggera- 
ted, but  no  definite  form  of  paralysis  could  be  ehcited. 

A  man,  aged  thirty-five,  was  sent  to  me  by  Dr.  ,  for  my 
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opinion.  He  had  caught  his  left  foot  somehow  in  the  tram-car 
rails,  and  fell  as  he  said  with  it  twisted  and  doubled.  He  was 
picked  up,  and  walked  home  a  few  hundred  yards  with  great 
difaculty.  There  was  considerable  swelling  and  bruising  of  the 
ankle  joint,  but  no  bone  was  broken.  Some  months  after  the 
accident  he  walked  by  the  aid  of  crutches  into  my  consulting 
room.  He  gave  me  an  account  of  himself  from  the  time  of 
the  accident,  which  is  not  important,  excepting  perhaps  that  he 
passed  blood  with  the  urine  upon  one  occasion,  and  his  nights 
were  sleepless,  and  his  dreams  horrible.  He  had  scarcely  got 
out  of  bed  for  three  months.  When  I  saw  him  there  was 
want  of  voluntary  power  over  the  left  limb,  and  he  could  not 
move  a  single  toe.  He  complained  of  the  whole  of  the  left  side 
feeling  weak,  the  left  arm  felt  heavy,  and  the  left  half  of  the 
body  was  anaesthetic.  When  he  attempted  to  think  he  became 
confused.  He  said  at  times  his  breathing  was  difficult ;  but  on 
examining  him  carefully  I  felt  convinced  that  there  was  no 
organic  disease.  Twelve  months  after  this  I  saw  him  again, 
and  he  was  in  much  the  same  condition ;  the  left  leg  was  flexed 
at  a  right  angle  with  the  thigh,  and  he  declared  that  he  had  no 
voluntary  power  over  it,  although  the  muscular  reaction  to 
galvanism  and  faradization  was  quite  normal,  and  the  reflexes 
were  normal  also. 

I  have  in  the  shortest  manner  possible  made  an  attempt  to 
brmg  before  you  the  leading  points  only  of  four  cases  similar 
in  their  psychical  manifestations,  which  were  due  to  what  we 
call  hysteria,  the  signs  and  symptoms  differing  in  degree  only, 
and  varying  with  the  inherent  capacity  of  the  individual.  In 
some  cases  the  signs  and  symptoms  are  aggravated,  accentuated, 
exaggerated,  redundant,  obstinate  and  persistent ;  in  others 
they  are  ill  defined,  feeble,  vacillating  and  unsubstantial ; 
nevertheless,  the  same  centres  of  the  nervous  system  are  alike 
deranged,  the  exciting  cause  being  conveyed  to,  and  producing 
an  impress  upon  these  centres,  through  the  special  senses, 
through  bodily  concussion,  or  through  positive  physical  injury. 
Now  there  are  some  who  seem  to  hold  the  opinion  that  in 
hysteria  the  symptoms  and  signs  are  necessarily  fleeting, 
changeable,  explosive,  and  capricious ;  but  these,  as  M.  Charcot 
pomts  out,  are  not  unequivocally  characteristic  of  hysteria, 
even  m  the  female.  In  woman  the  phenomena  of  hysteria 
may  be  slight,  of  low  or  of  high  intensity,  but  they  may  be 
durable  and  permanent,  extremely  hard  to  modify,  and  some- 
times resist  all  remedial  interference.  It  is  the  permanence 
and  obstinacy  of  hysterical  symptoms  in  the  male  which  render 
dillicult  the  recognition  of  their  real  nature. 

''Some,"  says  M.  Charcot,  "in  presence  of  phenomena 
which  resist  all  therapeutical  agencies,  beheve  that  they  have 
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to  deal  with  (especially  if  there  exist  sensorial  troul)les  with 
nervous  crises)  a  central  organic  lesion,  an  intercranial  neo- 
plasm, or  if  simulating  paraplegia,  an  organic  lesion  of  the 
spinal  cord.  Others  will  voluntarily  recognise  or  even  affirm 
that  there  can  he  no  doubt  in  such  cases  as  to  an  organic 
alteration,  a  dynamic  lesion  simply  existing  ;  but  in  presence  of 
symptoms  whose  tenacity  does  not  accord  with  the  theory 
Avhich  they  entertain  of  hysteria,  they  consider  that  they  have 
here  to  deal  (railway  spine)  with  a  special  malady  not  yet 
described,  and  which  merits  treatment  apart."  It  isAvell,  then, 
that_  we  should  make  up  our  minds  thoroughly,  once  and  for 
all,  in  agreement  with  M.  Charcot  and  with  my  own  experience. 
1st.  That  in  the  male  in  particular  the  depression  and  melan- 
choHc  tendency  are  observed  most  frequently  in  the  cases  less 
accentuated.  2nd.  That  the  sensorial  perversions  may,  even 
in  the  female,  present  a  remarkable  obstinacy,  and  that  in  the 
male  this  habitually  pertains. 

In  order  to  demonstrate  those  conclusions,  I  shall  offer  for 
your  consideration  some  of  M.  Charcot's  cases,  because  I  find  m 
them  a  complete  and  classical  study  of  facts  drawn  from  experi- 
ence, and  conclusions  formulated  and  based  upon  the  practical 
consideration  of  the  signs  and  symptoms  presented  by  a  large 
number  of  patients,  tabulated,  arranged,  and  compared  with 
the  consummate  skill,  powers  of  observation,  and  judgment,  of 
a  master  mind.    M.  Charcot's  cases  are  as  follows. 

"  To  illustrate  the  persistent  obstinacy  of  hysteria  in  the 

female,  let  us  consider  the  patient  L  ,  well  known  in  the 

records  of  hystero-epileiDsy,  and  distinguished  by  the  '  demoniac' 
character  of  her  malady  which  presents  convulsive  crises.  Her 
age  is  63.  She  became  a  patient  at  the  Salpetriere  in  1846, 
and  we  have  had  her  under  observation  since  1871.  At  that 
time  she  was  affected,  as  she  is  now,  with  complete  right  hemi- 
anesthesia, sensorial  and  sensitive  and  ovarian  hyperesthesia  of 
the  same  side,  which,  during  the  long  period  of  fifteen  years, 
has  not  been  even  temj)orarily  modified  either  by  the  often 
tried  mfluence  of  sesthesiogenic  agents,  advancing  years,  or  by 
the  menopause.  It  is  now  five  or  six  years  since  our  attention 
has  been  particularly  drawn  to  the  changes  which  the  field  of 
vision  undergoes  in  the  hysterical,  and  we  have  found  in  this 
patient  a  marked  diminution  of  the  visional  field  on  both  sides, 
but  much  more  pronounced  on  the  riglit  side.  Eepeated 
examinations,  once  or  twice  durmg  each  year  since  that 
period,  have  not  failed  to  demonstrate  the  permanence  of 
this  diminution. 

"  Case  I.— The  patient  E  ,  a  shopman,  aged  forty-four, 

l)ecamea  patient  in  the  Salpe'triere  on  the  12th  of  May,  1884, 
now  almost  a  year  ago.  He  is  a  stout,  muscular,  well-developed 
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man.  He  was  formerly  a  cooper,  and  bore  well  the  fatigues  of 
his  work.  The  hereditary  antecedents  of  this  patient  are  very 
striking.  His  father,  aged  seventy-six,  still  lives.  During  the 
period  from  his  thirty-eighth  to  his  forty-fourth  years,  he  suffered 
from  '  nervous  attacks,'  as  to  the  nature  of  which  the  patient 
is  unable  to  enlighten  us.  His  mother  suffered  from  asthma 
and  died  at  the  age  of  sixty- five.  His  grand-uncle  on  the 
mother's  side  was  epileptic  and  died  in  consequence  of  injuries 
received  from  falling  in  the  fire  during  an  epileptic  seizure. 

E         has  had  seven  brothers  and  sisters,  none  of  whom 

suffered  from  any  nervous  affection.  Four  are  dead,  and  of 
the  three  remaining  one  is  asthmatic.  He  himself  is  the 
father  of  nine  children,  of  whom  four  died  in  infancy.  Of 
the  five  still  living,  a  daughter,  aged  fifteen,  is  the  subject 
of  nervous  crises,  another,  aged  ten,  has  had  attacks  of 
hystero-epilepsy,  another  daughter  is  of  feeble  intelligence, 
two  remaining  sons  present  no  physiological  or  pathological 
features  worthy  of  note. 

"  In  the  personal  antecedents  the  following  facts  are  to  be 
noted.  At  the  age  of  from  nineteen  to  twenty-two  the  patient 
had  been  the  subject  of  an  acute  attack  of  articular  rheumatism 
without  any  heart  complication.  As  an  infant  he  was  timorous ; 
his  sleep  was  troubled  by  dreams  and  nightmare,  and  further- 
more he  was  a  somnambuHst.  He  frequently  rose  during  the 
night  and  did  work  which  surprised  him  on  finding  it  accom- 
pHshed  on  the  following  day.  This  condition  lasted  from  twelve 
to  fifteen  years.  He  married  at  the  age  of  twenty-eight.  There 
is  no  proof  of  any  antecedent  syphilitic  or  intemperate  history. 
In  1876  he  met  with  his  first  accident.  He  cut  himself  deeply 
with  a  razor,  which  he  was  sharpening,  and  blood  flowed 
copiously.  The  haemorrhage  and  fear  combining,  he  fell  to 
the  ground  insensible  and  motionless.  He  was  long  in 
recovering,  and  for  the  period  of  two  months  he  remained 
markedly  anaemic  and  unable  to  work. 

"  In  1882,  three  years  ago,  when  lowering  into  a  cellar  a  cask 
of  wme,  the  rope  by  which  it  was  suspended  suddenly  broke  ; 
the  cask  rohed  down  the  stair,  and  he  would  certainly  have 
been  crushed  had  he  not  had  time  to  throw  himself  on  one 
side;  this  he  was  unable  to  do  sufficiently  to  prevent  receivincr 
a  slight  wound  on  the  left  hand.  Despite  the  fear  which  he 
sutiered  he  was  enabled  to  assist  in  remedying  matters,  but  five 
minutes  afterwards  he  lost  all  consciousness,  and  remained  in 
this  condition  for  twenty  minutes.  On  recovering  himself  he 
lound  he  was  unable  to  walk,  his  limbs  being  so  feeble,  and  he 
was  obliged  to  be  taken  home  in  a  conveyance.  For  two  days 
he  was  absolutely  unable  to  do  anything ;  during  the  night  his 
sleep  was  troubled  by  terrible  visions  and  interrupted  by  cries 
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of  ;  Ah  me,  I  am  killed  ! '  He  saw  in  dreams  the  scene  of  the 
accident.  On  resuming  work,  and  ten  days  after  the  accident 
durmg  the  middle  of  the  night,  he  had  his  first  attack  of  hystero- 
einlepsy.  Since  that  time  the  attacks  return  almost  regularly 
every  two  months  ;  and  often  in  the  interval  during  the  night, 
or  at  the  time  of  his  first  sleep,  he  is  singularly  troubled  by 
visions  of  wild  animals. 

"  Formerly,  on  recovering  from  these  crises,  he  could  recall 
what  he  dreamt  during  the  attack,  a  circumstance  which  he  is 
unable  to  do  at  the  present  time.  Sometimes  he  fancies  himself 
in  a  sombre  forest,  either  pursued  by  brigands  or  horrible 
animals ;  at  other  times  the  scene  of  his  accident  opens  out 
before  his  eyes,  and  he  sees  casks  which  roll  upon  him  and 
threaten  to  crush  him.  Never,  he  af&rms  during  the  lucid 
interval,  has  he  had  dreams  or  hallucinations  of  a  gay  or 
agreeable  nature. 

"At  this  period  he  went  to  Sainte-Anne  for  consultation.  He 
had  bromide  of  potassium  prescribed  for  him,  and  that  medicine, 
it  is  noteworthy,  had  never  the  shghtest  effect  upon  the  attacks, 
notwithstanding  that  his  system  had  been  absolutely  saturated 

with  it.  It  is  in  consequence  of  this  condition  that  Eig  has 

been  admitted  into  our  chnique  at  the  Salpetriere,  and  on  his 
entry  we  marked  the  following  state  : — The  patient  is  pale  and 
aiiEemic  ;  he  has  little  appetite,  especially  for  solid  food,  of 
which,  however,  he  prefers  acid  dishes :  altogether,  his  general 
health  is  far  from  satisfactory.  The  hysterical  stigmata  are 
very  marked  in  him.  They  consist  of  double  hemianasthesia 
in  plaques,  over  a  large  extent  of  surface,  to  pain  (prickmg, 
&c.),  and  cold.  Sensorial  anaesthesia  does  not  exist  generally, 
save  in  a  very  slight  degree.  The  sense  of  taste  and  smelling 
are  normal ;  hearing  is  blunted  in  a  marked  manner,  especially 
on  the  left  side.  The  patient  does  not  hear  better  when  a 
sounding  object  is  applied  to  the  skull.  With  respect  to  what 
concerns  vision  the  symptoms  are  much  less  equivocal,  and 
would  suffice  alone  to  decide  the  hysterical  nature  of  the 
affection.  There  is  a  marked  diminution  of  the  field  of  vision, 
more  accentuated,  however,  on  the  right  side.  He  distinguishes 
all  colours,  but  the  field  of  vision  for  blue  is  narrowed  more 
than  that  of  red,  beyond  which  it  passes,  a  phenomenon  when 
met  with  which  is  characteristic,  so  far  as  I  know,  of  the  field 
of  vision  in  hysterical  subjects — a  fact  of  which  I  have  satisfied 
you  by  many  examples.  Fmally,  to  finish  with  the  permanent 

hysterical  stigmata,  there  exists  in  the  case  of  Eig   two 

hysterogenetic  points,  the  one  cutaneous,  and  situated  below 
the  false  ribs  of  the  right  side,  the  other  deeper  in  the  popliteal 
space  of  the  right  side,  and  where  an  extremely  tender  cyst 
exists.    There  is  no  hysterical  hyperaesthesia  of  the  testicle  in 
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the  case  of  Eig  .  Pressure,  either  purposely  or  accidentally, 

exercised  on  the  spasmogenistic  points  in  our  patient  evoke  all 
the  phenomena  of  the  hysterical  aura,  precordial  pain,  con- 
striction of  the  neck  and  hysterical  globus,  singing  noises  in 
the  ears  and  beating  of  the  temples,  the  two  latter  phenomena 
constituting,  as  you  know,  the  cephalic  aura.  These  points, 
whose  excitation  can  thus  cause,  with  singular  facility,  an 
hysterical  attack,  are  not,  on  the  contrary,  following  the  termi- 
nology proposed  by  M.  Pitres,  spasmo-frenateurs ;  that  is  to 
say,  that  intense  and  prolonged  excitation  of  them  arrests  but 
imperfectly  an  attack  in  process  of  evolution. 

"  In  the  mental  condition  of  Eig  ,  at  present,  as  in  the 

past,  anxiety,  fear,  and  sadness  predominate.  He  cannot  sleep 
in  the  dark  ;  even  in  daylight  he  disinclines  to  work  alone ;  he 
is  of  extreme  sensibility,  and  the  sight  or  remembrance  of 
certain  animals,  such  as  rats,  mice,  and  frogs,  causes  him  great 
terror.  These  he  frequently  sees  in  frightful  nightmare  or 
frequent  hypnagogic  (sleep-inducing)  hallucinations.  He  is 
always  sad.  '  I  am  sick  of  life,'  he  exclaims.  A  certain 
volatility  of  spirit  is  manifested  in  the  fact  that  he  cannot  con- 
centrate his  mind  upon  anything,  and  that  he  undertakes  and 
abandons  with  equal  inclination  five  or  six  enterprises  at  once. 
Otherwise  he  is  tolerably  intelligent  and  well-informed,  and 
is  of  a  placable  temperament  and  entirely  free  from  vicious 
instincts.  The  attacks  are  either  spontaneous  or  provoked. 
However  produced,  they  always  arise  by  a  feeling  of  burning 
at  the  spasmogenistic  points,  after  which  epigastric  pain 
succeeds,  and  then  a  feeling  of  constriction  in  the  neck  and 
globus,  and  finally  the  cephalic  aura,  consisting  of  noises  in  the 
ears  and  throbbing  of  the  temples.  At  this  moment  the  patient 
loses  all  conscience,  and  the  attack,  properly  speaking,  com- 
mences. It  is  divided  into  four  periods,  well  defined.  In  the 
first  the  patient  manifests  some  epileptiform  convulsions.  Then 
comes  the  period  of  violent  spasm,  interrupted  from  time 
to  time  by  convulsions,  at  one  time  of  an  emprosthotonic 
nature,  at  another  of  an  opisthotonic  nature,  the  feet  and  head 
alone  touching  the  bed.  During  that  time  the  patient  emits 
wild  cries.  Then  comes  the  third  period,  during  which  he 
speaks  and  emits  cries  in  harmony  with  his  sombre  delirium 
and  the  terrifying  visions  which  pursue  him.  Sometimes  it  is 
the  forest,  the  wolves,  and  other  wild  animals  which  fricrhten 
him ;  at  other  times  it  is  the  ladder,  and  the  wine-cask.  Fmallv 
he  regains  consciousness,  knows  the  persons  by  whom  he  is 
surrounded,  and  is  able  to  name  them ;  but  the  delirium  and 
the  hallucmations  contmue  still  some  time  ;  he  searches  around 
him  and  under  his  bed  for  black  animals  which  menace  him  • 
he  exammes  under  his  arms  for  the  bites  of  animals  which  he 
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believes  to  leel.    Then  lie  comes  to  himself;  the  attack, 
terminated,  but  to  return  most  frequently  a  few  instants  after- 
wards, when,  atter  three  or  four  successive  attacks,  the  normal 
condition  IS  attained.    During  these  attacks  he  never  bites  his 

tongue  nor  passes  urine  in  bed.    For  one  year  E  has  been 

treated  by  means  of  static  electricity,  which,  as  you  Imow  in 
such  cases,  has  given  good  results  in  our  hands.  At  the  same 
tune  we  have  prescribed  all  the  tonics  and  invigorating  agents 
imaginable.  _  Notwithstanding  the  hysterical  stigmata°and 
attack  persist  without  any  appreciable  change,  thourdi 
they  have  now  existed  for  a  period  of  three  years.  We  have 
here  to  deal  with  a  case  of  hystero-epilepsij  with  mixed  crises,  as 
sharply  defined  as  possible.  It  is  clear  that  the  permanence 
of  the  hysterical  stigmata  in  this  case  ought  not  to  cause  us 
hesitation  in  our  diagnosis. 

"  To  conclude  with  the  details  of  a  case  so  perfectly  unique,  I 
shall  indicate  some  particulars  brought  into  prominence  by 
clinical  analysis. 

"  In  the  first  place  we  have  the  strong  hereditary  nervous 
family  history  ;  hysteria  apparently  in  the  father ;  grand-uncle 
and  cousins-Germaine,  epileptic ;  two  sons,  one  hysterical,  and 
the  other  hystero-epileptic.  You  will  frequently  encounter  the 
conditions  of  heredity  in  hysterical  males  more  accentuated 
even  than  m  the  female.  ' 

"  I  would  recall  to  you  how,  m  our  patient,  the  hysterical 
manifestations  developed  themselves  after  an  accident  which 
threatened  his  Hfe.  The  wound  of  which  they  were  the  conse- 
quence was  of  a  trifling  nature — could  it  have  been  sufficient 
to  provoke  the  development  of  the  nervous  disease  ?  That  is 
possible,  but  I  would  not  confidently  affirm  it.  In  all  cases  of 
injury  it  is  proper  to  keep  in  view  a  factor,  which,  in  the 
genesis  of  nervous  complications,  operates  probably  m  a 
stronger  manner  than  the  injm-y  itself.  In  this  case  we  have 
the  terror  experienced  by  the  patient  at  the  moment  of  the 
accident,  and  which  manifested  itself  afterwards  by  a  loss  of 
consciousness  and  a  kind  of  transitory  paresis  of  the  inferior 
extremities.  That  same  psychical  element  existed  in  the  cases 
described  by  MM,  Putman,  Walton,  Page,  Oppenheim,  and 
Thomsen,  audits  influence,  often  predominant,  ought  not  to  be 
overlooked. 

"  That  same  circumstance  of  the  development  of  hysterical 
phenomena  m  consequence  of  shock,  with  or  without  trau- 
matism, but  where  emotion  strongly  operates,  you  will  discover 
in  most  of  the  other  patients  whose  cases  I  am  about  to  bring 
under  your  notice. 

"  Case  II. — The  man  under  your  observation  is  named  G.,  fet. 
twenty-seven,  a  locksmith  by  trade.  On  the  28th  February,  1884, 
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he  became  a  patient  of  my  colleague,  M.  Luys.  As  to  his 
parents,  he  knows  only  that  his  father  died  at  the  age  of  48, 
a  confirmed  drmikard,  and  that  his  mother  still  lives,  and  has 
never  suffered  from  any  nervous  affection.  He  has  had  seven 
brothers  and  sisters.  But  one  of  his  brothers  is  Hving,  and 
he  is  not  aware  that  he  has  ever  suffered  from  any  nervous 
affection. 

"  Towards  the  age  of  twelve  or  thirteen  he  became  very 
timid,  and  was  unable  to  remain  alone  in  a  room  without 
experiencing  a  feeling  of  anxiety.  Otherwise  he  was  not 
irritable,  nor  of  a  troublesome  character.  At  school  he 
learned  easily,  and  later,  towards  the  age  of  seventeen  or 
eighteen,  he  manifested  marked  proficiency  in  his  trade.  He 
frequently  obtained  medals  of  proficiency  in  competitions  in 
connection  with  his  special  calling..  Towards  this  period  he 
unhappily  developed  an  mordinate  penchant  towards  females 
and  drink.  He  wrought  during  the  day  at  his  trade,  but  his 
evenings  were  passed  at  taverns  or  with  females.  Such 
excesses  were  repeated  frequently  during  the  week.  He  was 
thus  deprived  of  the  normal  amount  of  sleep.  Meanwhile  he 
did  not  appear  to  be  unduly  fatigued  ;  he  wrought  as  usual, 
and  satisfactorily  acquitted  himself  of  his  duty. 

"At  the  age  of  21,  in  1879,  during  one  of  his  nocturnal 
expeditions,  he  received  a  cut  from  a  knife  which  penetrated 
the  left  eye.  He  was  immediately  taken  to  the  Hotel-Dieu,  and 
placed  under  the  care  of  M.  Panas,  who  after  some  time 
enucleated  the  injured  eye.  On  leaving  the  hospital  G.  was 
not  slow  to  resume  his  riotous  life. 

"Towards  the  commencement  of  1882,  at  the  moment  of 
shutting  his  eyes  in  order  to  sleep,  he  experienced  the  vision 
ot  _  a  monster  m  human  figure   advancing  towards  him. 
l^nghtened,  he  emitted  a  cry,  and  on  openmg  his  eyes  the 
vision  disappeared,   but  to  return  whenever  he  closed  his 
eyelids.    He  fell  into  a  state  of  extremelv  painful  anxiety,  and 
he  frequently  remained  in  this  condition  for  a  great  part 
ml'^'S^'*'  ^^''^g  consequently  unable  to  sleep. 
Ihese  hypnagogic  hallucinations  continued  during  six 
months,  when  m  July,  1882,  the  patient  was  the  subject  of  a 
more  terrible  accident  than  the  first.    Occupied  m  fix  ng  a 
t.fp?f  ^^"^  ^  ^^l^en  cloubtles  S  a 

alleges,  on  his  feet.  During  an  hour  subsequently  he  was  in 
caSd  to  th  '—^^—^  On  recoveLg  l7e  was  aga!n 

M  PaLs  Tf  1  '''''  ^^''^  1^^^'°^^  ^^"^e^-  the  care  of 
M  i  anas.  It  would  appear  at  this  time  a  fracture  of  the 
Bkull  was  suspected.  Meanwhile  the  procuress  tow-irdt 
recovery  was  slow,  and  it  was  only  aftefal^pse  of  two 
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months  that  the  patient  was  able  to  return  home.  Soon 
after  the  terrible  nocturnal  hallucinations  reappeared,  and  for 
the  first  time  the  spasmodic  attacks.  At  first  these  were  not 
so  characteristic  as  they  subsequently  became.  They 
consisted  especially  of  vertigoes  coming  on  suddenly,  and 
followed  by  rigidity,  and  then  by  trembling  of  the  members. 
There  was  no  loss  of  consciousness.  Furthermore,  they 
were  not  frequent.  Matters  remained  in  this  state  during 
eighteen  months.  About  this  time  the  treatment  of  the 
various  physicians  was  found  to  have  no  effect,  and  G.  left, 
in  order  to  enter  the  Salpetriere  (under  M.  Luys). 

"A  short  time  after  his  admission  G.  became  subject  to 
frequent  abdominal  and  gastric  colic,  followed  by  a  feeling 
of  constriction  about  the  pharynx,  and  vomiting,  which 
supervened,  without  any  effort.  These  complications,  for 
which  medicine  was  employed  in  vam,  suddenly  ceased  about 
six  weeks  afterwards.  Towards  this  time  the  existence  of  a 
right  hemianaesthesia  was  discovered,  and  likewise  a  particular 
trembling  of  the  hand  instantly  to  be  considered. 

"In  January,  1885, in  consequence  of  changes  in  the  staff', 
the  patients  of  M.  Luys  were  committed  to  our  charge,  and  it 
was  then  that  G.  was  seen  for  the  first  time.  He  is,  as  you  know, 
tolerably  muscular  and  vigorous,  and  his  general  health 
appears  satisfactory.  His  mental  condition  does  not  present 
any  marked  anomaly.  The  nocturnal  (hypnagogic)  halluci- 
nations have  almost  entirely  disappeared  for  a  year.  G.  is 
not  sad,  and  he  willingly  converses  with  the  other  patients, 
and  renders  himself  useful  in  the  ward. 

"  The  right  hemianesthesia  is  absolute  ;  neither  contact  nor 
pricking  is  felt  on  this  side  of  the  body.  The  organs  of  sense  of 
the  same  side  are  equally  affected — hearing,  the  sense  of  smell, 
and  taste  in  particular.  With  respect  to  the  organ  of  vision, 
regular  examination  discloses  characteristic  abnormalities. 
On  the  right  side— you  have  not  forgotten  that  the  left  eye  is 
wanting— the  field  of  vision  is  extremely  diminished.  Eed 
only  is  perceived  by  this  eye,  and  the  chcle  of  that  colour  is 
reduced  almost  to  a  pomt. 

"The  trembling  of  the  right  hand  above  referred  to  is 
remarkable  for  the  perfect  regularity  of  its  rhythm.  _  It 
consists  of  oscillations  numbermg  on  an  average  five  in  a 
second.  In  this  respect  it  is  intermediate  between  the  slight 
oscillations  of  paralysis  agitans  and  the  vibratory  trembling 
or  rapid  oscillations  of  general  paralysis  or  the  malady  of 
Basedow.  It  is  not  exaggerated  under  the  influence  ot 
voluntary  movements.  The  patient  is  able  to  use  his  hand 
for  the  purpose  of  eating  and  drinking,  and  is  even  able  to 
write  tolerably  well,  providing  he  balances  his  right  wrist  on 
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Ids  left  hand,  a  manoeuvre  which  arrests  the  trembhng  for  an 
instant.  The  muscular  sense  is  entirely  preserved  in  every 
part  of  his  right  arm.  The  sole  hysterogenetic  zone  found 
in  G.  occupies  the  course  of  the  spermatic  cord,  almost  up 
to  the  right  loin.  The  skin  of  the  scrotum  of  this  side  is 
extremely  sensitive,  and  when  it  is  pinched  firmly  the  same 
effect  is  produced  as  by  compression  of  the  cord,  that  is  to 
say,  either  the  development  or  the  arrest  of  an  attack. 

These  attacks,  either  spontaneous  or  provoked  by  excita- 
tion of  the  hysterogenetic  zone,  are  always  preceded  by  the 
sensation  of  a  perfectly  characteristic  and  painful  aura,  which 
originates  in  the  right  scrotal  region,  extends  to  the  epigastric 
and  cardiac  regions,  then  to  the  throat,  determining  a  feeling 
of  constriction,  and  finally  affecting  the  head,  causing  singing 
noises  in  the  ears,  especially  the  right,  and  throbbing,  chiefly 
of  the  temple  of  the  same  side.  The  patient  then  loses 
complete  consciousness ;  the  epileptoid  period  has  commenced  ; 
the  trembling  of  the  right  hand  is  increased,  the  eyes  are 
turned  upwards,  the  extremities  are  extended,  and  the  fists  are 


Fig.  28.  Arc  of  a  circle  backwards. 


in  a  condition  of  exaggerated  pronation.  Soon  the  arms  are 
approximated  to  one  another  in  front  of  the  abdomen  in 
consequence  _  of  a  convulsive  contraction  of  the  pectoral 
muscles.  _  After  this  the  period  of  contortions  supervenes, 
characterized  especially  by  extremely  violent  movements  of 
salutation,  intermingled  with  mixed  gestures.  The  patient 
breaks  or  tears  whatever  he  carries  in  his  hands.  He  puts 
himself  in  the  most  ridiculous  poses,  so  as  to  justify  the  term 
(iownism,  which  I  have  suggested  to  designate  that  part  of 

1-1 
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the  second  period  of  the  attack.  After  a  time  these  contortions 
cease  to  he  followed  hy  a  characteristic  attitude  designated  an 
'  arc  of  a  circle.'  Soon  there  is  a  veritahle  opisthotonos,  in 
which  the  loins  are  raised  ahove  the  hed  to  a  distance  of  lifty 
centimetres,  the  hody  reposing  only  on  the  head  at  the  one 
extremity  and  the  heels  at  the  other.  In  other  instances  the 
circle  is  forwards,  the  arms  are  crossed  upon  the  chest,  the 
thighs  are  in  the  air,  the  trunk  and  head  are  raised,  and  the 
l)uttocks  and  loins  alone  rest  on  the  hed.  At  other  times,  in 
the  attitude  of  the  arc  of  a  circle,  the  patient  reposes  either 


Ficj.  29.   Arc  of  a  cii'cle  forwards. 

on  his  right  side  or  on  his  left.  All  this  part  of  the  attack  in 
G.  is  exceedingly  pretty,  if  I  may  thus  express  mj^self,  and 
each  of  the  details  deserves  to  be  fixed  by  instantaneous 
photography.  I  show  you  representations  thus  obtained  by 
M.  Londe.  You  notice  that,  as  a  work  of  art,  they  leave 
nothing  to  be  desh'ed.  For  us  they  are  otherwise  most 
instructive.  They  show  us,  indeed,  so  far  as  concerns  the 
regularity  of  the  periods  and  the  typical  character  of  the 
diverse  attitudes  that  the  attacks  in  G.  are  not  wanting  in 
anything  which  we  daily  observe  in  hystero-epilepsy  of  the 
most  classic  tyj)e  in  the  female  sex,  and  that  perfect  corre- 
spondence is  peculiarly  worthy  of  bemg  pointed  out,  seeuig 
that  G.  has  never  entered  the  female  dormitory  so  as  to  see 
feminine  attacks  and  be  thus  influenced  by  contagious 
imitation. 

"  The  period  of  hallucinations  and  passionate  attitudes  is 
alone  wanting  in  G.  Sometimes  we  have  seen  towards  the 
end  of  a  crisis  his  physiognomy  express  alternately  fear  or  joy, 
Rud  his  hands  extended  as  in  search  of  an  imaginary  being. 
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"  The  end  of  an  attack  is,  in  our  patient,  frequently  marked 
by  a  kind  of  motor  aphasia  which  does  not  generally  continue 
niore  than  eight  or  ten  minutes ;  but  on  one  occasion  it 
persisted  for  six  days.    Then  when  the  patient  desires  to 


Fig.  30.   Attitude  illegique. 

■speak,  some  ropy,  inarticulate  sounds  only  escape  his  mouth. 
He  becomes  impatient,  but  agitates  himself  so  as  to  make 
himself  sometimes  understood  by  very  expressive  gestures. 
In  such  cases  he  has  been  known  to  take  the  pen  and  legibly 
write  some  correct  phrases. 


Vig.  31.  Forward  ore  of  a  circle. 
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Fig.  32.  Backward  arc  of  a  circle. 

"  This  is  sufficient  in  regard  to  this  perfectly  classical  case. 

"  Case  III. — This  case  does  not  quite  come  under  the  category 
of  those  already  referred  to,  inasmuch  as  it  is  that  of  a  growmg 
young  man,  and  not  a  fully  matured  individual.  But  here,  also, 
the  disease  presents  the  character  of  permanence  and  tenacity 

which'l  we  have  already  encountered.     M  ,  set.  sixteen^ 

entered  our  clmique  on  the  29th  of  April,  1884,  that  is  to  say 
ahout  a  year  ago.  He  was  born  and  lived  in  the  country  up  to 
the  age  of  fourteen.  In  1872  his  mother  had  some  hysterical 
attacks.  His  grandfather  was  a  dissipated  man,  and  of  a  very 
violent  character.  This  is  all  that  can  be  determmed  as  to  he- 
reditary antecedents ;  the  young  man  himself  is  well-developed, 
though  in  infancy  he  sufiered  from  some  strumous  manifesta- 
tions, such  as  discharges  from  the  ears,  and  glandular  swellings 
in  the  mastoid  region.  He  is  intelligent,  of  a  gay  character, 
and  has  never  exhibited  abnormal  timidity ;  but  he  manifested 
paroxysms  of  anger  in  which  he  broke  everythmg  he  could 
lay  his  hands  upon.  Two  years  ago  he  was  placed  as  an 
apprentice  with  a  baker  in  Paris.  A  short  time  afterwards  he 
had  an  inflammation  of  the  chest,  and  the  consequent  enfeeble- 
ment  of  health  which  ensued  was  not  without  its  mfluence  m 
developing  the  complications  which  supervened.  Some  time 
after  this,  while  yet  convalescent,  he  received  a  fright, 
from  being  attacked  in  the  street  by  two  young  men. 
He  fell  without  consciousness,  and  was  in  this  state  conveyed 
to  the  house  of  his  employer.  He  showed  no  trace  of  any 
wound.  From  that  time  he  remained  during  several  days  m  a 
'.tate  of  hel)etudc.    He  commenced  to  have  painful  nightmares 
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which  torment  him  to  the  present  time.  He  dreamt  that  he 
was  being  beaten,  and  wakened  with  cries.  Ultimately  m 
about  fifteen  days,  the  hysterical  attacks  commenced  At  hist 
they  occm-red  daily,  and  presented  a  series  ot  trom  eight  to  ten, 
sometimes  even  two  series  in  the  same  day;  then  they  dimm- 
ished  in  number  and  in  intensity.  _^  . 

"At  the  period  of  admission  into  the  Salpetriere  the  loliowmg 
conditions  were  revealed :— The  hysterical  stigmata  are  very 
marked.  They  consist  of  an  anesthesia  ui  plaques  disseminated 
irregularly  throughout  the  entire  surface  of  the  body,  and  ui 
which  there  is  complete  inability  to  touch,  to  cold,  or  to  pam. 
The  sense  of  hearing,  taste,  and  smell  is  blunted  on  the  lett 
side,  and  with  regard  to  vision  a  double  diminution  of  its  field 
exists,  being  more  marked  on  the  right  side.  On  this  side  the 
patient  is  unable  to  distinguish  violet,  while  on  the  left  he  can 
distinguish  all  the  colours;  but  on  both  sides  there  exists  a 
remarkable  phenomenon  to  which  I  have  frequently  called  your 
attention,  and  which  we  have  already  observed  in  the  first  of 
our  cases,  the  field  of  vision  of  the  red  is  more  extended  than 
that  of  the  blue,  a  condition  as  you  know  at  variance  with  that 
which  exists  in  the  normal  condition.  There  exists  but  one 
hysterogenetic  point,  and  that  occupies  the  left  iliac  region. 
At  the  present  time,  notwithstanding  that  the  disease  has 
existed  for  two  years,  the  attacks  came  on  spontaneously,  at 
short  intervals,  about  every  ten  or  twelve  days.  These  attacks 
can  be  provoked  very  easily  when  a  moderate  pressure  is 
exercised  on  the  hysterogenetic  point.  A  more  energetic 
pressure  on  this  point  arrests  the  attack. 

"  The  attack,  whether  spontaneous  or  provoked,  is  always 
preceded  by  an  aura ;  iliac  pain  at  the  level  of  the  hysterogen- 
etic point,  a  sensation  of  a  bolus  reaching  the  throat,  buzzing 
sounds  in  the  ears,  and  beating  of  the  temples.  Then  the 
attack  commences,  the  eyes  are  turned  upw^ards  in  their  sockets, 
the  arms  are  extended,  and  the  patient,  if  standing,  falls  to  the 
ground  with  complete  loss  of  consciousness.  The  epileptoid 
phase  is  in  general  not  marked,  and  is  short,  but  the  period  of 
great  contortions  which  follows  is  excessively  violent  and  of 
long^  duration.  The  patient  utters  cries,  bites  everything 
within^  his  reach,  tears  curtains,  and  performs  characteristic 
hysterical  movements,  the  body  ultimately  taking  the  form  of 
an  arc  of  a  circle.  The  scene  terminates  by  the  phase  of 
passionate  attitude,  which  is  very  marked  in  him,  and  differs 
somewhat  according  as  the  attacks  may  have  been  produced. 
Thus,  when  the  attack  has  been  spontaneous,  it  happens  that 
the  hallucinations  are  of  a  gay  character,  wdiile  if  the  crisis 
has  been  produced  by  excitation  of  one  of  the  hysterogenetic 
plaques  the  delirium  is  always  sombre,  furious,  and  accompanied 
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by  reproachful  speech.  In  general  many  attacks  succeed  oik^ 
another  so  as  to  constitute  a  series  more  or  less  numerous. 

"  In  this  subject  I  must  point  out  the  permanence  and  inmio- 
bihty  of  the  hysterical  features,  recalling  what  is  often  observed 
m  the  male.  Thus,  as  you  may  have  remarked  in  our  yonng 
patient,  notwithstanding  that  two  years  have  now  elapsed,  the 
convulsive  crises  are  as  frequent  as  ever,  at  the  present 
moment,  in  spite  of  all  our  efforts,  and  the  hysterical  stigmata, 
anfesthetic  sensorial,  and  sensitive  are  not  altered  since  the 
day  that  he  came  under  notice  for  the  first  time.  There  is 
nothmg  to  hope  that  they  may  be  soon  modified. 

"  This  is  not  the  case  usually  with  young  persons,  especially 
if  the  disease  develops  before  the  age  of  puberty.  At  that 
period  of  life,  according  to  numerous  observations  whicli  I  have 
collected,  the  hysterical  symptoms  are,  in  general,  more  tran- 
sitory, and  no  matter  how  pronounced  they  may  be,  they  are 
most  frequently  amenable  to  appropriate  treatment.  * 

"Here,  then,  we  have  an  attack  of  hystero-epilepsy,  which  in 
one  aspect  notably  forms  an  exception  to  the  classic  variety. 


Two  days  after  this  lecture  was  delwered,  Professor  Charcot 
admitted  under  his  care  a  young  Belgian  of  twenty-one  years  of  age, 
.sj)are,  tall,  and  with  fair  hair,  who,  as  in  the  cases  referred  to,  presented 
the  classic  characteristics  of  hystero-epilepsy  with  mixed  crises.  In 
the  hereditary  history  there  was  nothing  noteworthy  save  a  history  of 
alcohohc  indulgence  in  his  father.  In  the  personal  liistory  figm'ed 
nocturnal  terrors,  frequent  nightmares,  even  in  full  daylight  and  some- 
times Aasions  of  animal  and  horrible  figures.    In  November,  1884,  F  

was  seriously  attacked  with  cholera.  His  convalescence  was  protracted, 
and  for  many  weeks  he  remained  feeble,  subject  to  cramp  in  the  inferior 
extremities,  and  abdominal  pains.  Three  months  after  his  recovery, 
being  still  in  hospital  and  convalescing,  the  sight  of  a  body  which  was 
being  carried  frightened  him,  and  almost  immediately  his  first  attack 
.supeiwened.    A  subsequent  fright  decided  the  situation,  for  from  that 

period  F          did  not  cease  to  be  under  the  domain  of  terrifjdng 

hallucinations,  while  the  convulsions  took  -place  regularly  every 
night.  From  the  time  of  his  entry  into  the  Salpetriere  the  following 
condition  existed : — Cutaneous  antethesia  in  disseminated  jil/njucs  ;  a 
bhmting  of  the  sense  of  taste  and  smell  on  the  left  side  ;  dimiuutiou 
of  the  field  of  vision  limited  to  the  right  eye :  hysterogenetic  points, 
very  extended,  under  the  form  of  hj^peraesthesic  jihiqiwx  occupying  in 
front,  almost  all  the  abdominal  surface,  and  behind,  the  scapular  region, 
tlie  buttocks,  the  popliteal  space,  and  the  soles  of  the  feet,  &c.  The 
attack  could  easily  be  produced  by  moderate  friction  of  the  liyper- 
lesthesic  j^laques.  After  the  usual  auraamarked  epileptoid  state  followed. 
Jlqually  characteristic  was  the  period  of  the  grand  movements,  and  the 
position  of  a  circle.  Finally,  succeeded  the  stage  of  passionate  attitudes, 
(luring  which  the  patient  seemed  to  be  a  prey  to  a  sombre  and  furious 
delirium.  In  tliis  case,  as  in  those  we  have  considered,  the  liystcria 
has  supervened  after  an  eufeeblement  of  body  caused  by  a  serious 
malady,  or  in  consequence  of  a  fright,  and  here  likewise  was  observed 
all  the  genuine  characteristics  of  hysteria  as  frequently  observed  in  the 
female. 


HYSTERIA  IN  THE  MALE.  215  • 

In  the  first  period,  indeed,  we  observe  the  convulsive  complica- 
tions reproduce  themselves  almost  to  the  perfect  hmitation  ot 
the  symptoms  of  partial  epilepsy,  while  the  contortions,  the 
<^rand  movements,  and  the  arc  of  the  circle  are  wanting.  i5ut 
Fn  the  female  this  variety  is  well  known,  though  while  rare,! 
have  set  before  you  recently  several  perfectly  authentic 
examples.  This  subject,  *  during  the  past  year,  has  been 
attentively  studied  by  M.  le  Dr.  Ballet,  one  of  my  former 
clmical  assistants.  In  considering  the  cases  narrated  by 
Ballet,  and  that  with  which  we  are  presently  concerned,  you 
will  be  struck  with  the  resemblance  which  exists  between 
hystero-epilepsy  in  the  male  and  that  of  the  female.  Another 
anomaly  less  rare  and  less  unexpected,  in  the  hysteria  of  the 
female,  is  the.  absence  of  convulsive  crises.  You  are  aware 
that,  according  to  the  teaching  of  Briquet,  about  a  fourth  of 
hysterical  females  have  no  attacks.  The  disease  in  such  cases, 
without  losing  anything  of  its  autonomy  is  sympathetically 
represented  only  by  permanent  stigmata,  with  sometimes 
several  spasmodic  or  other  manifestations,  such  as  nervous 
cough,  permanent  contractions,  certain  arthralgias,  forms  of 
paralysis,  and  haemorrhage  from  diverse  channels,  &c.;  but  the 
attacks  may  be  equally  absent  in  male  hysteria.  The  case 
which  I  am  about  to  submit  to  you,  as  it  presents  itself  to  us, 
offers  a  good  example  of  this  kind.  The  disease  is  in  a  sense 
complete,  for  attacks  actually  do  exist ;  but  during  a  long  period 
of  eleven  months  it  was  abortive  in  form,  a  fact  difficult  of 
explanation  in  certain  respects,  as  you  will  be  able  to  appreciate. 
Since  the  10th  of  March  last,  the  young  man  under  observation 
has  been  afflicted  with  left  brachial  monoplegia,  without  any 
trace  of  rigidity,  the  limb,  in  a  word,  flexible  in  a  high  degree, 
which  condition  he  states  extended  to  ten  months  previously, 
and  supervened  on  a  wound  on  the  anterior  aspect  of  the  left 
shoulder.  There  is  no  trace  of  paralysis  or  paresis  of  the 
corresponding  inferior  extremity  or  of  the  face.  No  trace, 
notwithstanding  the  remote  date  of  the  paralysis  of  atrophy  of 
the  paralysed  muscles,  a  circumstance  which,  conjoined  with 
the  absence  of  any  modification  of  electric  reactions  in  the 
muscles,  leads  at  once  to  exclude  the  influence — at  least  the 
local  direct  influence  of  the  wound.  We  were  further  struck 
on  noticing  the  carotid  regions  agitated  by  violent  arterial 
throbbings.  Corrigan's  pulse  was  well  marked,  and  ausculta- 
tion of  the  heart  revealed  the  existence  of  a  bruit  synchronous 
with  the  second  sound  at  the  base ;  and  on  the  other  hand  we 
find  in  the  personal  antecedents  of  the  patient,  a  history  of 
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acute  articular  rheumatism  which  confined  him  to  bed  durin^' 
five  or  six  weeks.  The  idea  naturahy  flashed  upon  us  conse'^ 
(luently  that  this  monoplegia  depended  on  a  cortical  cerebral 
lesion,  limited  in  the  motor  zone,  in  the  brachial  centre  and 
consecutive  to  the  valvular  affection  of  the  heart,  but  a  closer 
study  of  the  case  disabused  us  of  this  supposition.  Without 
doubt  the  monoplegia  in  question  is  due  to  a  cortical  cerebral 
lesion  principally  localised  in  the  motor  ;5one  of  the  arm,  but 
it  is  not  of  the  nature  of  a  gross  material  alteration,  the  lesion 
is  purely  "dynamical  "  "sine  materia,"  m  short,  of  that  nature 
which  we  formulate  to  explain  the  development  and  the 
persistence  of  the  diverse  permanent  symptoms  of  hysteria. 
That  is  the  conclusion,  at  least,  at  which  we  have  arrived  from 
an  accurate  and  detailed  examination  of  our  patient. 

"  Case  IV.— The  patient  P  ,  set.  eighteen,  a  mason  by 

trade,  entered  the  Salpetriere  on  the  11th  March,  1885.  His 
mother  died  at  the  age  of  forty-six  in  consequence  of  "  rheu- 
matism(?)  ;  his  father  is  an  mebriate.  One  of  his  sisters,  set. 
sixteen,  is  subject  to  frequent  nervous  attacks.  He  is  a  young 
man,  apparently  robust  and  muscular,  but  his  nervous  system 
functionally  leaves  much  to  be  desired.  From  the  age  of  five 
to  seven  he  was  troubled  with  incontmence  of  urine.  He  has 
always  been  of  mean  intelligence,  his  memory  is  feeble,  and  he 
seems  to  have  made  but  little  progress  at  school.  Fm-ther,  he 
is  of  a  timid  nature,  and  is  the  subject  of  nocturnal  terrors. 
From  the  moral  point  of  view  he  is  of  unstable  equilibrium. 
From  the  age  of  nine  he  frequently  left  his  father's  house  and 
slept  under  bridges  and  m  railway  waiting-rooms.  His  father 
having  placed  him  as  an  apprentice  to  a  fruiterer,  then  with  a 
pastry-cook  and  others  besides,  then  commenced  his  escapades. 
One  night  he  was  arrested  in  the  company  of  a  band  of  vaga- 
bonds, and  interned  at  la  Eoquette,  where  his  father  allowed 
him  to  remain  for  a  year. 

"Two  years  ago,  at  the  age  of  sixteen,  he  was  attacked  with 
general  acute  articular  rheumatism,  preceded  by  erj^sipelas  of 
the  face,  and  from  this  time  dates  the  organic  affection  of  the 
heart,  which  we  recognise  at  the  present  moment. 

"  On  the  24th  of  May,  1884,  eighteen  months  afterwards, 

P  ,  then  an  apprentice  mason,  fell  from  a  height  of  about 

two  metres,  and  remained  for  some  minutes  unconscious  on 
the  spot  on  which  he  fell.  He  was  carried  home,  and  then 
there  were  discovered  some  contusions  over  the  anterior  surface 
of  the  shoulder,  of  the  knee,  and  of  the  left  ankle-jomt — slight 
contusions  which  did  not  seriously  interfere  with  the  use  of  the 
affected  parts. 

"For  two  days  subsequently  matters  remained  in  this  state, 
but  on  the  27th,  of  May,  three  days  after  the  accident,  P  
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noticed  that  his  left  upper  extremity  became  ieeble.  He  then 
went  to  consult  a  physician  who  recognised  a  paresis  ot  all  the 
movements  of  the  left  arm,  with  antesthesia  of  that  member. 
On  the  8th  of  June,  that  is,  fifteen  days  after  the  fall  and 
eleven  days  after  the  commencement  of  the  paresis,  he  entered 
the  Hotel  Dieu.  Here  he  was  examined  with  care,  and  the 
following  conditions  were  demonstrated  : — Characteristic  indi- 
<.'ations  of  aortic  insufficiency ;  the  parts  which  had  been 
<3ontused  were  not  the  seat  of  any  pain  either  spontaneous  or 
provoked  by  active  or  passive  movements.  There  was  incom- 
plete paralysis  of  the  left  superior  extremity.  The  patient  was 
able  still,  sometimes  very  incompletely,  to  flex  the  hand  upon 
the  forearm,  and  the  latter  upon  the  arm  ;  but  all  movements 
■of  the  shoulder  were  impossible.  The  paralyzed  member  was 
absolutely  flexible  in  all  its  articulations,  and  there  was  no 
rigidity.  The  condition  of  the  face,  and  of  the  left  lower 
-extremity  was  absolutely  normal.  So  far  as  concerned  the 
power  of  motion  this  was  a  case  of  monoplegia  in  the  rigorous 
•acceptation  of  the  word.  An  examination  of  the  function  of 
sensibility  furnished  the  following  results.  At  this  period  there 
existed  a  general  hemianalgesia  of  the  left  side  ;  the  anaesthesia 
was  complete  only  in  the  upper  extremity.  From  this  period 
tliere  was  a  double  diminution  of  the  field  of  vision,  much  more 
marked  on  the  left  side.  Finally,  on  the  25th  of  June,  that  is 
to  say,  twenty-two  days  after  the  commencement  of  the 
paralysis,  it  had  become  absolutely  complete.  The  diagnosis 
was  undetermined,  and  the  treatment  proved  inefiicacious. 
Faradization,  many  times  applied,  on  the  left  side,  resulted 
•only  in  rendering  the  sensibility  of  the  trunk  less  obtuse,  and 
had  the  same  effect  on  the  face  and  inferior  extremity.  The 
4in£esthesia  and  paralysis  persisted  in  the  superior  extremity. 
The  condition  of  the  field  of  vision  was  not  modified  when 
P  left  the  Hotel  Dieu. 

"  It  was  on  the  11th  of  March,  1885,  and  consequently  ten 
months  after  the  accident,  and  nine  months  after  the  complete 

<3stabHshment  of  the  monoplegia  that  P          entered  our 

.<'linique  at  the  Salpe'triere.  We  verified  the  conditions  already 
referred  to,  and  a  more  minute  examination  furnished  the 
following  results.  The  aortic  insufficiency  was  very  charac- 
teristic, and  there  existed  a  souffle  with  the  second  beat  at  the 
l)ase,  violent  arterial  beating  in  the  neck,  visible  to  the  eye, 
■Corrigan's  pulse,  and  capillary  pulse  on  the  forehead. 

"  The  motor  paralysis  of  the  left  superior  extremity  is  abso- 
lutely complete.  There  are  no  traces  of  voluntary  movement. 
The  muscular  masses  have  retained  their  volume,'their  normal 
outhne  and  their  electric  reactions,  faradic  and  galvanic,  and 
.iire  m  no  sense  modified.    The  tendon-reflex  of  the  elbow  and 
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lorearm  IS  slightly  exaggerated.  To  cold,  pricking  and  the 
most  intense  faradisation  throughout  the  whole  extent  of  the 
extremity,  the  hand,  the  fore-arm,  and  the  shoulder  the 
cutaneous  anfesthesia  is  complete.  In  respect  of  the  trunk  the 
anfBsthesia  is  limited  by  a  line  passing  vertically  by  the  arm- 
pit and  sub-clavicular  space  in  front,  and  the  external  third  of 
the  scapular  region  behind.  The  insensibiUty  extends  m  an 
equal  degi-ee  to  the  deep-seated  parts.  The  muscles  may  be 
strongly  faradized,  the  nervous  trunks  themselves,  the  articular 
ligaments  may  be  drawn,  and  diverse  movements  of  the  joints, 
torsion,  &c.,  may  be  performed  without  the  least  consciousness, 
on  the  part  of  the  patient.  The  ideas  attaching  to  the  muscular 
sense  have  disappeared.  The  patient  is  unable  to  determine 
even  approximately  the  attitude  in  which  diverse  segments  of 
his  body  may  be  placed,  the  place  that  they  occupy  in  space, 
and  the  direction  and  nature  of  the  movements  to  which  they 
have  been  subjected.  Apart  from  the  left  superior  extremity, 
there  does  not  exist  on  this  side  any  modification  of  motor 
power,  either  on  the  face  or  the  inferior  extremity,  but  on  these 
points,  as  on  the  left  half  of  the  trunk,  analgesia  exists  as 
during  the  patient's  stay  in  the  Hotel  Dieu.  An  examination 
oi  the  field  of  vision  reveals  a  normal  condition  on  the  right 
side,  while  on  the  left  it  is  enormously  diminished,  moreover 
the  circle  of  the  red  is  carried  out  with  that  of  the  blue.  Smce 
being  in  the  Hotel  Dieu  an  interestmg  change  in  the  field  of 
%-ision  has  been  produced.  Furthermore  we  discover  by  the 
usual  methods  that  the  sense  of  hearing,  smelling,  and  taste 
is  much  blunted  on  the  left  side.  It  now  devolves  upon  us  to 
endeavour  to  determme  the  nature  of  that  singular  monoplegia 
supervening  on  the  traumatism.  The  absence  of  atrophy  and 
of  any  abnormal  electric  reactions  in  the  muscles  in  a  case  of 
paralysis  extending  to  ten  months  antecedently  repels,  at  first 
sight,  the  hypothesis  of  a  lesion  of  the  brachial  plexus,  while 
the  absence  of  any  atrophy  alone,  and  the  mtensity  of  the  per- 
version of  sensibility  permits  us  to  reject  the  idea  that  we  have 
here  to  do  with  one  of  those  cases  of  paratysis  so  well  investi- 
gated by  Professor  Lefort  and  M.  Yaltat,  and  which  are  caused 
chiefly  by  violence  to  an  articulation. 

"A  brachial  monoplegia  may,  it  is  true,  in  exceptional  cases,, 
supervene  on  certain  lesions  of  the  internal  capsule,  as  has. 
been  demonstrated,  among  others,  bj  Bennett  and  Campbell  in 
Brain ;  *  but  in  such  a  case  we  do  not  certainly  encounter 
the  sensorial  and  sensory  hemi-aiipesthesia  which  is  sometimes, 
superadded  to  total  common  hemiplegia  by  lesion  of  the  capsule. 

"  The  occurrence  in  the  right  hemisphere  of  a  little  hferaor- 
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rhagic  point,  or  of  ramollissement,  determined  by  embolisni  in. 
consequence  of  an  organic  affection  of  the  heart,  a  point  which 
one  can  suppose  Hmited  strictly  to  the  motor  zone  of  the  arm^ 
one  such  lesion,  I  say,  may  account  for  the  existence  of  left 
brachial  monoplegia.  But  on  this  supposition  the  paralysis, 
ought  to  supervene  suddenly  as  on  a  stroke,  however  light  that 
might  be,  and  not  progressively  ;  it  would  have  been  charac- 
terised almost  certainly,  many  months  after  its  commencement^ 
by  a  certain  degree  of  contraction,  and  by  marked  exaggeration 
of  tbe  tendon  reflexes  ;  it  certainly  would  not  be  accompanied 
b}^  perversions  of  cutaneous  and  deep  sensibility  as  pronounced 
as  those  we  have  observed  in  our  patient. 

"  We  are  obliged,  then,  to  exclude  in  our  diagnosis  that  last 
hypothesis,  and  likewise  that  of  a  spinal  lesion  which  we  do  not 
think  even  worthy  of  discussion,  as  being  inadmissible.  On 
the  other  hand,  our  attention  had  been  vividly  directed  towards- 
the  significant  hereditary  antecedents,  on  the  psychical  state 
and  habits,  on  the  perversion  of  sensibility  extended — though 
unequally — on  the  whole  of  one  side  of  the  bod}',  on  the 
diminution  of  the  field  of  vision  so  pronounced  on  the  left  side, 
and  marked  by  the  transposition  of  the  red  circle,  and  on 
other  sensorial  troubles  on  the  same  side.  All  these  constrained 
us,  especially  in  the  absence  of  any  other  reasonable  hypothesis, 
to  interpret  the  case  as  an  example  of  hysteria.  Further,  the 
clinical  characters  of  the  monoplegia,  its  traumatic  origin — 
and  on  that  point  I  refer  you  to  what  I  have  already  said — are 
in  no  way  subversive  of  this  view.  Indeed,  the  limitation  to 
one  member  of  motor  paralysis,  without  involving  at  any  time- 
the  corresponding  side  of  the  face,  the  absence  of  marked 
exaggeration  of  the  tendon-reflexes,  of  muscular  atrophy,  and 
of  the  ordinary  electric  reactions,  the  absolute  stoutness  of  the" 
member  many  months  after  the  commencement  of  the  disease, 
the  cutaneous  and  deep  anfesthesia  carried  to  a  high  degree  in 
that  member,  the  total  loss  of  notions  pertaining  to  the  mus- 
cular sense,  all  these  phenomena  united  in  one  case,  as  in  that 
of  our  patient,  suffice  to  reveal  the  hysterical  nature  of  the 
paralysis. 

"  In  consequence  the  diagnosis  '  hysteria'  was  frankly  and 
resolutely  adopted.  Without  doubt,  the  convulsive  attack  was- 
an  element  wanting  ;  but  you  do  not  ignore  the  fact  that  this 
IS  not  inseparable  from  the  nature  of  hysteria  ;  consequently 
the  imture  of  the  prognosis  changed.  We  had  not  to  deal  with 
an  affection  arising  from  an  organic  cause,  perhaps  incurable.. 
We  were  able  to  anticipate,  despite  the  long  duration  of  the 
disease,  either  spontaneously  or  under  the  influence  of  treat- 
ment, some  one  of  these  sudden  changes,  which  are  not  rare 
in  the  history  of  hysterical  paralyses,  and  of  paralvsis  of 


■*220       MASSAGE  IN  NERVOUS  EXHAUSTION  AND  HYSTERIA. 


flexibility  in  particular.  In  any  case  we  were  able  to  prog- 
nosticate that  sooner  or  later  the  patient  would  recover.  The 
subsequent  event  soon  justified  our  hopes,  and  amply  confirmed 
our  diagnosis. 

"  On  the  15th  of  March,  four  days  after  becoming  our  patient, 
we  diligently  searched  him  for  what  had  not  been  done  up 
to  this  date,  to  ascertain  if  there  existed  any  hysterogenetic 
zones.  We  found  one  situated  under  the  left  breast,  and 
another  in  each  of  the  iliac  regions.  It  was  noticed 
that  even  a  slight  excitation  of  the  sub-mammary  zone 
■easily  determined  the  diverse  phenomena  of  the  aura — a  sen- 
sation of  constriction  of  the  thorax,  and  then  of  the  neck, 
beating  in  the  temples,  and  buzzing  sounds,  especially  in  the 

left  ear.    But  on  insisting  a  little  more  P         is  suddenly 

noticed  to  lose  consciousness,  to  throw  himself  backwards,  to 
extend  his  arms,  and  thus  we  aided  in  causing  the  first  attack 
of  liystcro- epilepsy  which  the  patient  ever  experienced.  This 
attack  was  absolutely  classic,  and  to  the  epileptoid  phase 
immediately  succeeded  that  of  the  greater  movements.  These 
were  of  an  extreme  violence ;  the  patient,  in  the  act  of 
■salutation,  went  so  far  as  almost  to  strilte  his  face  against  his 
knees.  Shortly  afterwards  he  tears  his  clothes,  the  curtains 
of  his  bed,  and  turning  his  fury  against  himself,  he  bites  his 
left  arm.     The  phase  of  passionate  attitudes  immediately 

followed.    P  appeared  a  prey  to  a  furious  delirium  ;  he 

provokes  and  excites  to  the  murder  of  imaginary  persons. 
Ultimately  he  comes  to  himself,  and  he  affirms  that  he  retams 
no  knowledge  of  what  occurred.  It  is  remarkable  that  during 
the  whole  of  that  first  attack  the  left  superior  extremity  took  no 
part  in  the  convulsions  ;  it  remained  flaccid  and  perfectly  mert. 
From  this  time  the  attacks  recurred  the  following  days  spon- 
taneously, many  times  presenting  also  the  same  features.  In 
one  of  them  which  took  place  during  the  night  of  the  17th 
March  the  patient  passed  his  urine  in  bed.  Two  other  attacks 
followed  on  the  19th.  On  the  21st  a  new  crisis  supervenes, 
flurinfi  whidi  the  left  arm  is  ayitated.  On  awaking,  the  patient 
found  to  his  great  astonishment  that  he  was  able  voluntarily 
to  move  the  various  segments  of  the  limb,  of  which  lie  had  not 
the  use  for  a  single  instant  diirinf/  the  long  2^ei'iod  of  almost  ten 
months.  This  motor  paralysis  was  not  cured,  for,  without  doubt, 
there  remained  a  certain  degree  of  paresis,  but-,  this  con- 
siderably improved.    The  perversions  of  sensibility  persisted 

as  formerly.  i  i.  i  r 

"  This  cure — or,  to  speak  more  properly,  that  sketch  ol 
a  cure— after  the  diagnosis  at  which  we  arrived,  ought 
not  to  be  a  matter  of  surprise  to  you.  But,  from  our 
point  of  view,  it  occurred  prematurely,  untimely.    Indeed,  it 
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^v-as  no  longer  possible  to  afford  to  you  ocular  proof,  m  then 
data  ,  of  the  characters  of  that  monoplegia  so  worthy  of  study 
The  idea  occurred  to  me  that,  perhaps  in  actmg  on  the  mmd 
of  the  individual,  by  way  of  suggestion  even  m  the  wakmg 
state-we  learned  previously  that  the  subject  was  not 
hypnotisable— we  might  produce  it  at  least  lor  some  time 
It  was  thus  that  the  following  day,  finding  P-_  coming  out 
of  an  attack  which  had  not  modified  the  state  ol  matters,  i 
endeavoured  to  persuade  him  that  he  was  paralyzed  anew. 
'You believe  yourself  cured,'  I  said  to  him,  with  an  accent  of 
entire  conviction  ;  '  it  is  an  error  ;  you  are  not  able  to  raise 
your  arm,  nor  to  flex  it,  nor  to  move  the  fingers  ;  see,  you  are 
miable  to  grasp  my  hand,'  &c.  The  experiment  marvellously 
succeeded,  for  at  the  end  of  a  few  minutes  of  discussion  the 
monoplegia  returned.  I  was  not  anxious  on  this  account,  it 
may  be  said  in  passing,  for  I  know  from  long  experience  that 
what  one  can  do  he  can  undo.  Unfortunately,  this  did  not 
persist  for  more  than  twenty-four  hours.  The  following  day  a 
new  attack  supervened,  in  consequence  of  which  the  voluntary 
movements  became  definitely  re-established.  On  this  occasion 
new  suggestions  which  we  made  were  found  useless.  It  remains 
for  me  only  to-day  to  apprise  you  of  the  modifications  which, 
in  that  which  concerns  voluntary  movement,  are  produced  in 
consequence  of  an  attack  in  a  limb  formerly  completely 
paralyzed. 

"  The  patient,  you  will  notice,  is  able  voluntarily  to  move  all 
the  parts  of  that  limb.  But  these  movements  are  not  energetic  ; 
they  do  not  overcome  the  least  resistance  which  one  opposes- 
to  them,  and  while  on  the  right  hand  the  dynamometric  force 
is  equivalent  to  seventy,  the  left  hand  represents  only  ten. 
Hence,  as  I  have  already  stated,  if  the  motor  paralysis  is  not 
so  absolute  as  formerly,  it  still  persists  in  a  marked  degree. 
Further,  the  troubles  of  sensibility  were  not  only  in  the 
weakened  member,  but  in  all  the  left  side  of  the  body,  and 
embraced  the  sensorial  apparatus.  On  the  other  hand,  the 
attacks  contmue  frequently.  We  have  here  simply  an 
amendment,  and  for  a  complete  cure  much  more  has  to  be 
undertaken. 

"  I  intend  to  return,  in  order  to  estimate  properly,  to  a  con- 
sideration of  some  of  the  facts  of  this  interesting  case,  with 
reference  to  a  study  of  hysterical  paralysis  caused  by  injury, 
and  which  I  shall  lay  before  you  soon.  For  the  present,  leaving 
aside  the  monoplegia,  which  constitutes  but  an  episode  in  the 
history  of  our  patient,  I  remark,  in  terminating,  that  in  the 
case  of  this  man,  as  in  the  preceding  cases,  hysteria  exists  in. 
its  characteristic  phases, 

"  In  considering  with  you  in  these  two  lectures  the  six  signifi- 
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•cant  eases  which  chance  placed  under  our  observation,  I  luive 
been  desirous  of  convincing  you  tliat  hysteria,  even  -rave 
hysteria,  is  not  a  rare  disease  in  the  male ;  that  it  may  be 
iound  here  and  there  in  the  ordinary  clinique,  wkere  alone  tJu: 
prejudices  qf  another  age  prevent  its  heinq  recognised.  I 
venture  to  hope  that  after  the  accumulation  of  so  many  proofs 
in  these  times,  that  notion  is  destined  to  hold  in  your  mindK 
the  place  to  which  it  is  entitled." 

I  have  perhaps  dwelt  too  long  upon  this  subject  of  hysteria 
Init  it  IS  of  never  flailing  interest  to  the  physician,  and  it  is  one 
■of  great  importance  from  its  medico-legal  aspects.  In  reference 
to  the  latter  point  I  am  bound  to  admit  that  the  predisposition 
to  hysteria  and  nervous  disease  should  form  a  basis  for  the 
rightful  consideration  of  judge  and  jurist  in  awardmg  damages 
m  all  cases  where  accidents  may  produce  very  serious  conse- 
■quences  in  some,  although  whjioiit  predisposition  they  may 
j)roduce  no  efiect  whatever. 


Lecture  X. 


MASSAGE  OF  THE  SPINE  AND  BACK. 

Importaaice  and  great  value  of  Spinal  INIassage — Its  effect  in  raising  the 
Temperature  of  the  Body,  the  Volume  of  the  Pulse,  and  the  Circulation 
in  the  Spinal  Cord — Tender  points  in  the  Spine — The  Hysterical  Spine — 
Cases  and  Treatment — Illustration  of  Spinal  Massage  INIanipulations — 
Faradization  through  the  Body  of  the  Masseur — Illustration — Hammond 
on  Spinal  Irritation,  caused  by  Spinal  Ansemia  —  The  Application  of 
Galvanism  to  the  Spine — The  hot  water  foot  bath  as  the  Negative  Electrode — 
A  mild  current  preferable  to  a  strong  one — De  Watteville  on  Ascending 
and  Descending  Currents — Static  Electricity — Spinal  Curvature — Dr.  Buscli 
on  the  Spinal  Column — jMobility  of  the  Vertebrae — MolliSre  on  the  Etiology 
and  Treatment  of  Curvature  — ■  Barwell  on  Curvature  —  Value  of 
Massage  ]Manipulations  in  Curvature — Dr.  Busch  on  the  desirable  position 
for  Students  in  Writing — Muscular  Gymnastic  Exercises — Dr.  Liebreich's 
Lectm'es  on  School  Life — Lumbago  and  Intercostal  Neuralgias. 

In  masseeing  the  back  we  have  to  consider,  not  so  much  the 
parts  which  come  immediately  mider  the  influence  of  our 
manipulations,  as  those  which  are  influenced  indirectly  by 
them.  It  is  quite  true  that  we  have  to  deal  directly  with  a 
mass  of  muscles,  whose  activity  and  inactivity  deserve 
consideration.  I  thmk  it  must  be  obvious  that  in  languid 
circulations  the  venous  and  lymphatic  currents  in  these  parts 
must  be_  subject  to  considerable  retardation,  and  of  necessity 
metabolic  changes  must  be  inactive;  both  ordinary  respiration 
and  more  especially  extraordinary  respiration  aid  the  circula- 
tion of  the  blood  through  them.  I  am  inclined  to  believe 
that  nitrogenous  products,  such  as  urea  and  uric  acid, 
accumulate  unduly  in  the  juices  of  their  tissues;  and 
although  I  know  that  this  is  hypothetical,  still,  it  is 
quite  possible  that  they  may  be  the  means  of  imparting 
to  the  general  circulation  an  amount  of  waste  material 
with  which  the  ordinary  processes  of  oxidation  are  unable 
to  cope,  giving  rise  to  gout  and  rheumatic  gout,  and 
probably  to  disease  and  functional  disturbance  in  other 
ways.  Let  this  he  as  it  may,  we  know  that  by  our 
massage  movements  we  stimulate  the  circulation  throucrh 
these  muscles  to  mcreased  activity,  and  we  believe  that  by 
domg  we  also  stnnulate  the  circulation  of  the  spinal  cord 
I  he  vast  nnportance  of  masseeing  the  back  can  only  be 
underrated  by  those  who  are  blind  to  experience  and  common 
sense. 

^  I  have  often  drawn  your  attention  to  several  interesting  facts 
in  reference  to  the  eflects  of  massage  upon  the  back.  You 
nave  frequently  seen  the  capillaries  of  the  sldn  of  this  re<^ioii 
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become  intensely  active,  the  whole  surface  responding  In-  a 
glow  of  warmth  and  increased  colour  most  unmistakable.  In 
other  cases,  do  what  you  will,  the  result  is  negative,  or  the 
effect  may  be  to  produce  a  mottled  blue  appearance.  Again, 
we  have  frequently  observed  our  patient's  surprise  at  the 
warmth  brought  about  in  the  extremities,  particularly  in  the 
feet,  by  massdeing  the  back.  Too  much  consideration  cannot 
be  attached  to  these  every  day  facts ;  they  are  of  far  greater 
interest  and  practical  value  to  us  than  the  variations  in  the 
ehmination  of  urea,  or  the  increase  of  temperature  taken  by 
the  mouth  or  by  the  rectum,  or  by  the  changes  in  the  pulse 
at  the  wrist.  Let  me  tell  you  that  ten  minutes'  work  at  the 
spine  will  increase  the  volume  of  the  pulse  and  the  tempera- 
ture generally  more  than  an  hour's  work  at  the  body,  as  a 
whole,  the  spine  being  omitted.  You  will  do  well  to  bear  this 
in  mind.  I  have  already  spoken  to  you  of  the  circulation  of 
the  spinal  cord  when  dealing  with  its  anatomy  and  physiology, 
but  I  must  call  your  attention  again  to  the  fact  that  the 
grey  matter  of  the  nervous  centres  is  far  more  vascular 
than  the  white  substance,  and  that  the  grey  matter  of  the 
spinal  cord  varies  in  its  area  at  different  levels.  You  can  see 
this  in  these  diagrams  before  you,  also  in  any  good  work  on 
anatomy  ;  it  is  exceedingly  well  delineated  in  Eoss's  work  on  the 
spinal  cord.  Take,  for  instance,  the  cervical  and  lumbar 
regions,  where  it  is  very  extensive  compared  with  the  dorsal 
region.  Of  course  it  is  evident  that  this  should  be  the  case,  seeing 
that  the  nerves  originate  from  these  parts  which  go  to  form  the 
great  brachial  and  lumbar  plexuses,  and  the  activity  here  must 
be  greater  than  in  the  dorsal  region  where  the  nerves  are 
small  and  their  function  limited.  Observe  that  the 
white  substance  surrounds  the  grey  matter  except  at  the 
two  points  at  which  the  posterior  horns  come  to  the 
surface. 

There  is  no  doubt  that  the  functional  activity  of  the  spinal 
cord  is  frequently  impaired  owing  to  some  impediment 
to  the  normal  circulation  of  the  blood  through  it ;  in  plain 
words,  spinal  congestion  is  more  common  m  so-called  functional 
troubles  and  nutritional  defects  than  is  usually  supposed. 
I  have  drawn  your  attention  to  this  because  I  am  a  great 
believer  in  spinal  massage  under  such  conditions  ;  but  let  me 
first  speak  of  the  diagnosis  and  therapeutic  value  of  "  tender 
points  "  elicited  on  pressure  with  and  without  galvanism  along 
the  course  of  the  spine.  This  is  a  subject  in  which  I  am  much 
interested,  but  it  has  not  been  thought  of  so  much  importance 
in  this  country  as  upon  the  continent.  Braun  and  Tiirk  have 
pubHshed  some  excellent  monographs  on  the  question,  and 
Trousseau  spok-e  highly  of  the  value  of  tracing  a  neuralgia 
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along  the  course  of  the  nerve  to  the  spine  from  whicli  it  emerged, 
and  then  hHstering  the  painful  and  tender  spinal  spot.  The 
hysterical  spine  is  different  altogether  from  the  congested 
spine  in  reference  to  pain.  The  pain  in  congestion  may  be 
accentuated  at  a  given  spot  where  it  is  so  acutely  tender  that 
the  patient  cannot  hear  it  touched,  but  the  whole  of  the 
vertebrffi  in  hysterical  spine  is  painful  and  tender,  "  it  is  not, 
(IS  a  rule,  a  localized  tenderness.'" 

I  have  an  exceedingly  interesting  case  of  hysterical  spine 
under  my  care  at  the  present  time  in  a  lady  who  is  particularly 
anxious  "to  tell  me  that  she  generally  has  such  excellent 
health  that  nothing  ails  her.  However,  she  had  been 
upset,  tro'uhled  and  vexed  about  something,  her  appetite  had 
failed,  she  could  not  sleep  at  night,  her  memory  was  bad,  and 
her  bram  seemed  strange  and  confused.  She  was  suffering 
agony,  as  she  expressed  it,  all  down  the  centre  of  the  back. 
If  the  back  were  touched  at  a  certain  point  in  the  dorso-lumbar 
region  it  made  her  vibrate  all  over.  The  left  leg  felt  numb 
and  heavy,  and  movement  of  the  legs  produced  severe  back- 
ache. I  looked  upon  this  case  as  one  of  neurasthenia  of  the 
spine.  The  nerve  exhaustion  being  productive  of  spinal 
irritability  and  hysteria,  general  massage  was  first  applied 
which  produced  sleep,  it  was  then  applied  to  the  spine  with 
excellent  results. 

I  was  consulted  a  few  months  ago  by  a  gentleman 
whose  occupation  in  the  city  gave  him  a  great  deal  of 
brain  work.  He  told  me  that  he  found  it  most  difficult  to 
follow  his  business,  capacity  for  work  had  failed  in  the 
most  complete  manner.  At  one  time  he  could  go  through  a 
mass  of  figures  in  a  mechanical  way  without  the  slightest 
strain  or  hitch,  but  now  he  became  confused,  and  the  more  he 
tried  to  overcome  this  the  more  vacant  he  grew,  until  he  was 
compelled  to  throw  his  papers  aside  or  he  feared  he  should 
have  a  fit,  for  he  felt  hot_,  his  sight  became  dizzy,  and  his 
hands  clammy,  and  his  forehead  covered  with  sweat.  He 
knew  of  no  cause  for  this  change  in  his  condition;  on 
the  contrary,  everything  was  going  well  with  him,  but 
he  thought  that  something  ought  to  be  done,  for  he  was 
getting  worried  and  irritable;  his  appetite  and  his  sleep  also 
were  failmg.  He  had  consulted  several  physicians,  and  they 
advised  change  and  rest,  and  special  diet;  he  had  been 
away  and  felt  better  ui  many  respects,  but  directly  he 
resumed  work  the  same  condition  persistently  returned.  As 
part  of  my  examination  I  made  him  lie  upon  his  stomach  whilst 
I  carefully  pressed  every  spinous  process ;  no  tenderness  was 
elicited,  neither  did  he  flinch.  I  then  applied  a  very  weak 
galvanic  current  to  each  spinous  process,  which  gave  him  no 
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pain  whatever  until  it  came  in  contact  with  the  spine  of  the 
eighth  dorsal  vertebra,  when  he  jumped  up  and  declared  that 
I  had  been  cutting  him.  At  the  same  time  there  was  violent 
eructation  of  wind  from  the  stomach.  The  galvanism  was  tried 
again,  of  less  strength,  but  with  the  same  result.  I  told  him 
that  however  singular  it  might  appear  it  was  my  behef  that 
some  derangement  of  his  spine  was  at  the  bottom  of  his  trouble, 
and  so  it  proved,  for  three  weeks  of  spinal  massage  cured 
him. 

I  could  give  you  records  of  many  similar  cases,  ljut  what  the 
exact  condition  of  the  spine  may  be  other  than  congestion  I  am 
unable  to  say.  It  is,  however,  quite  possible  that  in  some  rare 
mstances  there  may  be  periosteal  exostosis  affecting  the  lateral 
masses  and  transverse  processes  on  one  side,  and  it  is  quite  true, 
as  pointed  out  by  Dr.  Meyer  and  others,  that  unilateral  tender- 
ness may  sometimes  exist  over  the  transverse  process  rather 
than  pver  the  spinous  process  of  a  vertebra.  I  must  teU  you  this, 
that  in  all  obscure  conditions  known  as  functional,  or  what  is 
much  more  popular,  "  liver-  cases,"  where  rehef  has  been  sought 
and  not  found  in  other  quarters,  I  feel  it  to  be  my  first  duty 
to  examine  the  spine  most  carefully,  and  if  I  find  a  tender  spot 
or  spots,  I  also  find  as  the  tenderness  subsides  by  galvanism,  dry 
cupping,  and  massage,  my  patients  improve  and  in  most  cases 
get  well.  Do  not  think  that  I  am  alone  in  this  experience,  for 
similar  observations  have  been  made  by  a  number  of  other 
physicians:  Anstie,  Eockwell,  Beard,  Onimus,  Eemak,  and 
Trousseau  being  amongst  them. 

We  have  this  morning  a  new  patient  for  massage  treatment 
in  this  young  woman.  She  tells  me  that  she  is  twenty-four 
years  of  age ;  and  her  mother  states  that  for  some  time  her 
health  has  been  indifferent.  Menstruation  is  scant  and 
accompanied  with  great  pain.  She  is  listless,  apathetic, 
and  sleeps  badly,  says  the  least  exertion  tires  her,  and 
everything  she  takes  gives  her  indigestion.  You  see  she  is 
bloodless,  and  she  is  losing  flesh.  Her  employment  is  to 
serve  behind  the  counter  in  a  linen  draper's  establishment. 
I  propose  to  examine  the  spine  and  massage  the  back,  and  in 
order  to  do  so  she  must  be  placed  thus,  in  the  horizontal 
position,  with  the  arms  over  the  head,  just  as  you  see  people 
when  they  are  about  to  dive  into  the  water.  The  first  thing  I 
do  is  to  examine  the  vertebral  spines,  to  ascertain  if  there  be 
any  curvature.  I  now  make  pressure  upon  the  spinous 
processes,  one  by  one,  asking  her  to  speak  if  I  give  her  pain. 
I  begin  with  the  seventh  cervical,  known  as  the  prominent 
vertebra.  In  employing  this  pressure  test,  observe  that  I 
generally  use  the  knuckle  of  my  first  finger,  after  this  manner, 
so.     You  see  she  flinches,  I  am  now  pressing  the  spine  of 
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the  second  dorsal.  Well,  I  go  on,  there  is  no  pain  apparently ; 
again  she  flinches,  I  am  now  pressing  the  first  lumbar  spme. 
Let  us  try  once  more.  Again  you  see  it  hurts  her,  when  I 
press  upon  the  spines  of  these  two  vertebrae,  the  second  dorsal 
and  the  first  lumbar ;  but  upon  no  other  spine  does  she  feel 
pain.  What  does  this  indicate  ?  I  really  cannot  tell  you,_  for 
if  there  was  organic  disease  of  the  spine  the  chances  are  against 
pain  being  produced  by  pressure ;  all  I  can  say  is  that  spinal 
tenderness  in  these  regions  is  often  associated  with  spinal 
irritabihty  and  exhaustion.  Spinal  tenderness  upon  pressure  is 
not  often  elicited  in  the  cervical  or  mid-dorsal  regions.  We  must, 
as  I  have  just  told  you,  remember  that  the  second  dorsal  is 
in  close  relation  with  the  expansion  of  the  cord  from  which  the 
brachial  plexus  of  nerves  is  given  off,  and  the  first  lumbar  is  con- 
nected with  that  portion  of  the  cord  from  which  the  lumbar 
plexus  takes  its  origin.  Be  this  as  it  may,  we  will  massage  the 
back  from  the  seventh  cervical  vertebra  to  the  coccyx.  I  will 
endeavour  to  go  through  every  movement  slowly  and  carefully 
so  that  you  may  follow  me.  First  of  all,  I  effleurage  quickly 
and  lightly  with  the  flat  of  my  hand  the  whole  surface  from 
the  cervico-acromial  ridge  to  the  crest  of  the  ilium ;  I  then  use 
my  fingers  and  the  thumbs  of  both  hands,  planting  my  thumbs 
near  to  the  seventh  cervical  spine  and  my  fingers  in  the 
natural  way  just  ahead  of  my  thumbs;  my  fingers  and  thumbs 
now  travel  downwards  and  outwards  in  the  direction  of  the 
ribs,  performing  a  succession  of  quick,  light,  rolling  petrissage 
movements.  If  you  watch  you  will  see  that  my  thumbs  are 
more  or  less  fixed  points,  upon  which  my  fingers  are  playing 
with  a  layer  of  skin  intervening.  I  then  return,  making  the 
same  movements  upwards  and  inwards,  but  my  fingers  are 
now  fixed  pomts  and  my  thumbs  are  doing  the  active  work. 
I  repeat  these  processes  until  one  half  of  the  back  is  done ; 
I  now  carry  out  precisely  the  same  manipulations  upon  the 
opposite  half.    I  finish  stage  number  one,  now  for  number  two. 
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I  place  my  hands  upon  the  lower  and  central  line  of  the  back 
(Fifi.  33),  walking  up  the  back,  so  to  speak,  with  my  fingers,  and 
using  grip  and  pressure  with  them  so  that  they  drag  the  heel  of 
the  hand  after  them.  When  my  hands  reach  the  flesh  at  the 
serratal  angles  of  the  scapulas  I  grasp  the  tissues  firmly  and 
walk  my  hands  backwards  in  the  opposite  direction:  these 
movements  are  repeated  some  half  dozen  times.  I  finish  stage 
number  two,  now  for  number  three.  This  is  done  by  working 
the  heels  of  the  hands  upwards,  with  the  fingers  uphfted  ;  then 
the  return  movement  is  eflected  with  the  knuckles. 

We  have  now  to  consider  what  I  always  tell  you  are 
essentially  back  manipulations :  tajpotement,  vibration,  per- 
cussion, and  hacking.  These  must  be  performed  quickly, 
in  fact  as  quickly  as  possible ;  they  must  not  be  done  with 
undue  force.  Fix  the  arms  to  the  sides  of  the  body,  and 
work  from  the  elbows.  There  are  four  modes,  each  of  which 
I  will  show  you.  In  the  first  the  hand  is  made  into  a 
partially  clenched  fist,  that  is  to  say,  the  two  first  fingers 
press  firmly  upon  the  ball  of  the  thumb,  so  that  really 
the  hand  forms  a  cavity,  and  the  ulnar  side  of  the  hand  and 
fingers  only  come  into  contact  with  the  body  of  the  patient 
{Fig.  84). 


Fig.  34. — Tapotement ;  vibratory  percussion. 


The  second  is  not  to  clench  the  hand,  but  to  bring  the 
metacarpus  and  the  fingers  together  in  the  form  of  a  boat. 

The  third  method  is  to  use  the  fingers  as  a  flail,  working  the 
hand  from  the  wrist ;  you  may  use  the  dorsal  surface  of  the 
fingers  after  this  manner,  or  you  may  use  the  extreme  ends  of 
the  fingers  in  the  way  I  now  show  you:  this  is  useful  to 
excite  the  superficial  circulation,  particularly  of  the  buttocks. 

The  fourth  method,  or  hacking  {Fig.  35),  is  performed  by  the 
ulnar  side  of  the  hand,  or  the  fingers  alone.  I  do  not  see  any 
advantage  in  this  over  the  other  methods,  still  every  method 
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has,- as  we  shall  see,  its  special  uses  in  given  chrections  for 
diiferent  parts  of  the  body.  I  have  now  finished  the  back, 
so  far  as  the  massage  manipulations  are  concerned. 


Fig.  35. — Tapotement :  position  of  hands  for  hacking. 

1  will  take  the  next  patient  and  show  you  my  method  of 
applying  faradization  by  passing  the  current  first  through  the 
l)ody  of  the  masseur.  I  have  referred  to  this  before,  but  not  in 
the  practical  manner  I  should  like  to  do.  I  take  these  two 
flat  metal  electrodes,  well  covered  with  thick  chamois  leather  ; 
they  must  be  made  thoroughly  damp,  not  too  wet.  Remember, 
what  we  want  is  induction  and  resistance;  if  the  electrodes  arc 
too  wet,  or  if  your  hand  or  the  back  of  the  patient  is  too  moist, 
their  conducting  power  will  be  too  great,  and  the  eflect  will  not 
be  what  we  desire ;  therefore  we  dry  the  back  well  by  rubbing 
it  with  a  hot  towel,  and  if  need  be,  cover  the  surface  of  the 
back  with  a  very  thin  layer  of  starch  powder.  Place  the  larger 
of  the  two  electrodes  underneath  the  patient's  sternum,  and 
the  lesser  electrode  can  be  fixed  upon  your  arm,  or  it  can  be 
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held  in  your  left  hand,  or  placed  at  the  hack  of  your  neck.  I 
prefer  the  last  method  hecause  it  leaves  your  hands  quite  free. 
I  have  heen  very  careful  to  see  that  my  electrodes  are  jnst 
sufficiently  moist.  The  dorsal  surface  of  the  hand  always  works 
hetter  than  the  palmar  surface,  and  frequently  you  will  find 
that  j^our  arm  works  better  than  either. 

I  now  make  my  effleurage  movements  over  the  surface  of 
the  back  generally,  and  up  and  down  the  spine,  around  the 
l)ack  of  the  neck  and  even  behind  the  ears.  This  form  of 
applying  the  faradic  current  is  refreshing  and  gently  stimula- 
ting ;  it  cannot  be  strong  enough  to  be  painful  or  to  excite 
muscular  contraction  if  proper  precautions  are  taken.  Neither 
the  'patient  nor  the  masseur  should  he  painfully  impressed  by  the 
current.  This  manual  form  of  faradization  is  exceedingly 
useful  in  all  functional  troubles  of  the  spine,  neurasthenia, 
hysteria,  spinal  anaemia,  spinal  irritation,  inhibition,  exhaus- 
tion, and  nutritional  defects. 

Sjnnal  irritation. — Dr.  Hammond,  of  New  York  {A  Series 
of  American  Clinical  Lectures,  edited  by  Dr.  Seguin,  Vol.  ii.,  p. 
277,  New  York,  1876),  has  sagaciously  endeavoured  to  prove 
that  the  diseases  commonly  called  spinal  irritation,  hysteria, 
spinal  congestion,  exhaustion,  neuralgia,  etc.,  should  be  called 
posterior  spinal  anaemia,  inasmuch  as  it  consists  essentially  of 
an  anaemic  condition  of  the  posterior  columns  of  the  spinal  cord. 
He  says,  "  The  symptoms  of  spinal  irritation  are  both  centric 
and  eccentric.  Of  the  former,  pain  excited  by  pressure  on  the 
spinous  processes,  or  on  either  side  of  them,  is  the  most 
constant,  it  is  sharp,  lancmatmg,  and  remams  for  a  minute 
or  more  after  the  pressure  is  removed.  Spontaneous  pain  is 
not  so  constant,  but  may  be  j)roduced  immediately  by 
emotional  disturbance.  Amongst  the  eccentric  symptoms  may 
be  mentioned  vertigo,  headache,  noises  in  the  ears,  dis- 
turbances of  vision,  tenderness  of  the  scalp,  fulness  in  the 
head,  loss  of  power  in  some  of  the  cerebro-spinal  nerves, 
clonic  spasms  of  the  muscles,  contractions  of  the  arms, 
aphonia,  and  hiccup.  The  mind  may  be  unhinged,  sleep 
deranged,  the  dreams  unpleasant,  and  a  tendency  to  somnam- 
bulism may  be  present.  Occasionally  there  is  excessive 
salivation,  or  the  mouth  and  tongue  are  parched ;  nausea  and 
vomiting  occur  persistently  after  eating,  and  there  is  pal- 
pitation of  the  heart  and  irregularity  of  its  action.  Epilepti- 
form paroxysms,  and  choreiform  movements,  beginning 
in  the  muscles  of  the  face  or  arms,  and  extending  to  other 
parts,  may  also  occur. 

*'  Such  are  the  symptoms  when  the  cervical  portion  ot  the 
cord  is  suffering.  Where  the  dorsal  part  of  it  is  affected,  there 
are  gastralgia,  mframamraary  pain  and  intercostal  neuralgia, 
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nausea,  vomiting,  pyrosis,  flatulence  and  acidity,  cough, 
(Tigasfcric  pulsation,  and  asthma.  The  lumbar  portion,  when 
affected,  gives  rise  to  neuralgic  pain  in  the  lower  extremities, 
uterus,  vagina,  ovaries,  intestines,  or  muscles  of  the  back  or 
abdomen,  and,  in  the  male,  in  the  testicles.  There  may  be 
various  symptoms  on  the  part  of  the  hladder,  and  hip  and 

knee-joints."  .  .  , 

Dr.  Hammond  combats  in  detail  the  objections  whicli 
have  been,  or  might  be,  raised  against  his  theory  of 
posterior  spinal  anaemia.  He  ridicules  the  idea  that  the 
spinal  cord  could  not  be  aneemic  unless  the  whole  system 
were  in  a  like  condition  ;  urges  that  ansemia  may  be  confined 
to  the  posterior  columns  without  involving  the  other  portions 
of  the  cord,  just  as  the  lesion  of  locomotor  ataxy  is  confined 
to  a  limited  sphere  in  the  same  organ ;  and  he  then  gives  his 
reasons  why  the  symptoms  of  spinal  irritation  should  be  more 
referable  to  anaemia  than  to  any  other  condition.  Irritation 
means  weakness,  and  weakness  means  defective  nutrition  or 
anaemia.  An  anaemic  retina  cannot  bear  the  full  light  of  day ; 
an  anaemic  heart  beats  with  great  rapidity  ;  an  anaemic  brain 
aches  ;  and  in  the  same  manner  an  irritable  spinal  cord  is  the 
seat  of  pain ;  and  organs  in  anatomical  relations,  through 
their  nerves,  with  such  a  cord,  should  exhibit  indications  of 
morbid  sensibility. 

Tlie  application  of  galvanism  to  the  sjnne. — Now  that  I  am 
speaking  to  you  of  the  application  of  massage  and  faradic 
massage  it  seems  to  me  that  this  is  a  fitting  opportunity  to 
say  something  of  the  use  or  administration  of  the  faradic  and 
galvanic  currents  to  the  spine,  or  of  the  two  currents  combined. 
The  first  thing  which  we  have  to  find  out  is  this  :  Is  there  any 
localized  organic  lesion,  or  is  the  condition  one  of  functional 
derangement?  In  the  former  case  it  is  better  to  apply  the 
stabile  galvanic  current  (bipolar) .  Place  the  kathodic  electrode 
over  the  upper  cervical  spines,  and  the  anodic  electrode  over 
the  spines  which  are  adjacent  to  the  seat  of  lesion.  Do 
not  use  too  strong  a  current ;  five  to  ten  milliampere  strength 
is  all  that  is  required.  You  had  much  better  apply  a  weak 
current  for  twenty  minutes  than  a  strong  one  for  ten  minutes. 
The  current  should  be  reversed  during  its  transit  five  or  six 
times.  Do  this  slowly  :  rapid  voltaic  alternatives  might  be 
highly  prejudicial  in  cases  of  organic  disease.  If  the  spine  be 
irritable  and  over  sensitive  the  unipolar  method  is  preferable 
to  the  bipolar,  therefore  place  the  anodic  terminal  upon  the 
spine  (the  positive  current  having  a  soothing  influence)  whilst 
the  kathodic  terminal  is  placed  upon  some  distant  part  of  the 
l)ody.  I  am  very  much  in  favour  of  the  hot  water  foot  bath  as 
the  negative  electrode  ;  by  this  means  the  density  of  the  more 
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active  current  is  reduced.  If  there  be  no  organic  lesion,  and 
the  state  of  the  spine  is  that  of  functional  derangement  only, 
faradization  can  be  more  jirohtably  employed  than  gal- 
vanization, and  the  labile  method  is  to  be  preferred  to  the 
stabile  :  sponge  electrodes  are  better  than  any  other  :  let  the 
sponges  be  of  good  size  and  firm  in  texture.  Hold  one  of  them 
upon  the  cervical  spines  whilst  the  other  is  drawn  down  the 
entire  length  of  the  vertebral  column :  repeat  this  process 
some  twenty  times;  then  use  the  two  electrodes  conjomtly, 
carrying  them  from  above  downwards  about  two  mches  apart. 
It  is  better  to  moisten  the  sponges  with  strong  salt  and  water, 
using  a  weak  current ;  by  so  doing  you  are  on  the  safe  side, 
and  you  avoid  any  chance  of  doing  harm,  you  will  not  be 
guilty  of  inflicting  unnecessary  pain  upon  your  patient,  and 
there  will  be  no  fear  of  aggravating  his  symptoms.  I  have 
often  endeavoured  to  impress  upon  you  the  importance  of  not 
using  too  strong  currents,  though  exceptional  cases  may 
occasionally  require  exceptional  means.  This  rule  applies 
equally  to  galvanization  as  it  does  to  massage,  and  my 
instructions  to  you  in  the  one  case  are  equally  applicable  in 
the  other.  But  I  shall  again  refer  to  this  in  my  lectm-e  on 
electrical  therapeutics. 

As  I  have  been  speakmg  to  you  of  tender  spmal  spots, 
I  may  tell  you  that  these  are  best  influenced  by  the  anodic 
current.  Therefore  please  to  remember,  as  a  general  rule 
in  galvanism,  that  the  kathode  should  be  applied  to  those 
parts  in  which  there  is  diminished  sensibility,  and  the 
anode  to  those  parts  in  which  there  is  exalted  sensibility. 
Always  let  your  kathodic  electrode  be  much  larger  than 
the  anodic.  When  we  have  localized  a  neuralgia,  and 
traced  the  nerve  to  its  origin  in  the  spinal  cord,  which  we 
probably  find  gives  the  reaction  of  tenderness  upon  pressure, 
we  can  use  the  combined  galvanic  and  faradic  currents  witli 
greater  chance  of  success  than  by  using  either  singly.  In  using 
the  faradic  current  alone  to  over-sensitive  and  neuralgic 
parts  the  object  seems  to  be  to  over- stimulate  and  thus  benumb 
them.  In  recent  cases  of  neuralgia  this  is  all  very  well, 
but  in  cases  of  some  duration,  or  molecular  alteration, 
where  there  is  a  possibility  of  degeneration,  never  use  a 
strong  faradic  current :  it  checks  the  onward  flow  of  the 
blood,  depresses  the  action  of  the  heart,  and  ends  in  bring- 
ing about  dilation  of  the  blood  vessels:  a  weak  faradic  current, 
on  the  other  hand,  acts  reflexly,  accelerates  the  flow  of  thv. 
blood,  increases  the  heart's  action,  and  tones  the  circulation. 
Therefore  use  a  weak  faradic  current  in  combination  with  :i 
weak  continuous  or  constant  one  in  all  forms  of  neuralgia, 
where  you  want  to  produce  catalytic  and  cataphoric  effects, 
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for  the  reason  that  we  want  to  diminish  the  excitahility  of  the 
nerve  in  fact  to  produce  a  condition  of  anelectrotonous. 
Having  graduated  the  combined  current  to  the  required 
stren-^th  (seven  miUiampere  constant)  place  the  anode  on 
the  nerve  near  to  or  at  its  centre,  and  the  kathode  upon 
some  indifferent  part  of  the  body,  or  upon  the  periphery  ol 
the  nerve  known  to  be  impKcated  :  a  weak  descending  current 
apphed  in  this  way  for  some  twenty  or  thirty  minutes  is  not 
unfrequently  followed  by  the  most  effective  and  lasting 
beneficial  results. 

There  are  some  observers  who  conclude  that  the  direction  m 
which  a  current  is  applied  to  a  nerve  determines  an  exciting 
influence,  on  the  one  hand,  or  a  depressing  influence,  on  the 
other.  Dr.  de  Wattevihe  dissents  from  this  view,  and  in  common 
with  other  electro-physiologists,  gives  the  following  reasons 
against  this  doctrine,  relative  to  ascending  and  _  descending 
cm-rents  which,  however,  may  or  may  not  be  conclusive :  (1,)  "In 
physiological  experiments  on  human  beings,  as  well  as  on  frogs' 
nerves,  all  the  phenomena  observed  are  best  explained  on  the 
theory  of  polar  influences  only ;  (2,)  That  it  is  impossible  to  send  a 
current  of  any  density  in  a  given  direction  through  a  moderately 
long  piece  of  embedded  nerve;  (3,)  That  catalytical  effects 
are  independent  (so  far  as  can  be  ascertained)  of  the  direction ; 
(4,)  That  the  theoretical  claims  set  up  in  favour  of  specific  indi- 
cations for  the  use  of  ascending  or  descending  currents  in  the 
treatment  of  various  disorders  are  not  justified  by  experience. 
"In  fact,"  says  Dr.  de  Watteville,  "among  the  writers  who 
have  based  their  systems  upon  the  assumed  directional  differ- 
ences, a  great  deal  of  divergence  prevails  as  to  the  indications 
far  the  current  to  be  used ;  whilst  their  practical  results  agree 
among  themselves,  as  well  as  with  the  results  obtained  from 
the  application  of  the  'polar  method'  to  treatment."  These 
observations  and  deductions  are  well  worth  serious  considera- 
tion. But,  let  me  tell  you,  there  is  much  to  be  learned 
concerning  the  application  of  electricity  to  the  human  body, 
and  an  ounce  of  practice  is  always  better  than  a  pound  of 
theory.  If  points  like  these  are  to  be  settled — and  there  is  no 
reason  why  they  should  not  be — it  must  be  accomplished  by 
the  most  careful  and  painstaking  investigations  from  the 
clinical  aspect,  based  upon  a  sound  knowledge  of  electro-physics. 
It  is  often  a  great  mistake,  and  one  which  tends  to  retard  the 
development  of  sound  scientific  inquiry,  to  attempt  to  reduce 
the  effects  of  electricity  to  definite  laws  before  we  can  formulate 
with  exact  certainty  the  precise  existing  conditions  between 
cause  and  effect. 

Statu  clectricitij.— Let  me  now  call  your  attention  to  the 
value  of  static  electricity  to  the  spine,  particularly  in  cases  of 
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hysteria.  I  have  used  it  in  hospital  and  private  practice  for 
many  years,  and  I  can  speak  highly  of  its  worth;  and  although 
its  therapeutic  effects  are  not  generally  acknowledged  in  this 
country,  still  upon  the  continent  its  application  is  by  no  means 
limited.  There  are  one  or  two  reasons  for  this.  The  first  is 
that  our  usually  humida  tmosphere,  compared  to  that  of  Paris 
and  Vienna,  is  prejudicial  to  its  generation  and  conduction.  The 
second  is  that  in  our  published  works  on  electricity  nothing 
whatever  is  said  about  it,  so  that  great  ignorance  prevails 
regarding  its  principles.  The  third  is  that  difficulties  are 
experienced  m  its  production  just  at  the  time  Avhen  it  is  most 
wanted,  for  a  dry  clear  air  is  essential  to  its  liberation.  How- 
ever, when  all  things  are  equal,  it  possesses  one  great  advantage 
oyer  faradization,  and  it  is  this,  that  its  effect  can  be  produced 
without  the  patient  undressing,  thereby  saving  considerable 
inconvenience.  I  do  not  think  it  is  wise  to  compare  the 
advantages  or  disadvantages  of  this  form  of  current  to  that  of 
galvanism  or  faradization ;  it  appears  to  me  that  its  effects  are, 
in  a  way  not  yet  accounted  for,  dissimilar  to  either.  All  those 
who  have  noted  these,  after  practice  and  experience,  have  come 
to  the  conclusion  that  its  influence  in  spinal  irritation  and 
hysteria  in  all  its  manifestations,  gives  to  it  as  a  therapeutic 
agent  marked  priority  over  the  other  forms  of  electricity. 

It  is  necessary  to  have  a  good  machine,  dry  air,  and  a  good 
insulator  upon  which  the  patient  can  be  comfortably  seated. 
A  few  turns  of  the  handle,  as  you  see,  will  charge  the  machine, 
and  I  attach  the  rheophores  with  the  brass  poles  negative  and 
positive  respectively ;  one  is  connected  with  the  earth,  and  the 
other  with  the  body  of  my  patient.  In  order  to  keep  up  the 
continuous  generation  and  flow  of  electricity,  the  handle 
should  be  turned  in  an  active  and  regular  way. 

The  discharging  electrodes  vary  according  to  their  conduct- 
ing power  ;  if  it  is  required  to  withdraw  the  current  in  a  diffuse 
and  almost  insensible  manner,  this  clothes  brush  answers  the 
purpose  perfectly ;  if,  on  the  other  hand,  you  wish  to  withdraw 
the  electricity  in  a  concentrated  form,  you  use  some  pointed 
metal  instrument,  such  as  this  which  I  now  show  you.  Among 
the  many  other  forms  of  electrodes,  we  use  a  carbon  ball,  a 
roller,  a  rubefacient,  an  ear  and  uterine  electrode,  multiple 
copper,  and  steel  point  electrodes,  &c. 

I  will  now  discharge  my  patient  through  this  metal  point, 
by  applying  it  to  the  muscles  of  the  ball  of  the  thumb.  You 
see  with  what  activity  the  muscles  are  stimulated  to  contract. 
Let  me  tell  you  that  this  form  of  electricity  is  invaluable  in 
protopathic  muscular  atrophy.  My  experience  is,  and  I  have 
recorded  many  cases,  that  muscles  can  be  made  to  contract, 
their  nutrition  improved,  and  their  substance  regained  by  this 
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means,  when  other  forms  of  electrrnty  have  h  en  ^^^ri  /o.  a 
ronsiderahle  time  and  found  to  he  quite  useless      ihese  aie 
ncontrovertible  facts,  and  they  ought  not  to  be  lost  Bight  of 

I  have  detamed  you  some  time  with  these  remarks  relative  to 
electricity  ;  they  are  not  only  instructive  but  of  practica 
value.    We  will  now  proceed  to  the  consideration  ol  spinal 

curvature.  ,  .     -,  ,  i.^  of 

Spinal  curi-es.—I  have  explained  to  you  the  natuie  ot 
ancTular  and  lateral  curvature  of  the  spine;  and  I  Have  told 
voii  that  massage  to  the  spine  itself  is  useless  m  the  tormer, 
still  I  pointed  out  to  you  the  great  value  ot  massage  to 
the  extremities  in  angular  curvature,  where  the  patient  is 
unable  to  take  exercise.  You  know  that  patients  with  spmal 
abscess  are  necessitated  to  adopt  enforced  rest,  not  only  to 
prevent  the  spread  of  the  degenerative  process  m  the  bodies 
of  the  vertebra,  but  to  aid  the  processes  of  bone  repair  ;  it  is 
apparent  that  this  must  be  attended  by  nutritional  defects, 
therefore,  massage  in  these  cases  is  simply  invaluable.  I  ani 
quite  sure  that  before  long  this  will  be  fully  recognised  and 
generally  adopted.  _ 

In  lateral  curvature  of  the  spine  the  case  is  quite  dillerent  to 
that  of  angular  curvature.  Here  we  have  no  organic  disease, 
and  I  venture  to  make  the  statement  (which  I  know,  to  say 
the  least  of  it,  will  not  meet  with  general  acceptation)  that 
nineteen-twentieths  of  the  cases  of  lateral  curvature,  where  the 
patients  are  incarcerated  in  irons,  would  get  well  much  more 
quickly  under  the  influence  of  massage,  galvanism,  and  suitable 
gymnastic  exercises,  than  by  the  use  of  some  of  these  instru- 
mental apphances,  which  oft-times  increase  the  condition  they 
are  sought  to  cure,  and  ruin  the  health  of  the  wearer.  Thanks 
to  Mr.  Sayre,  of  New  York,  the  iDlaster  jacket  has  in  a  great 
measure  superseded  them,  and  both  Dr.  Eoth  and  Mr.  Barwell 
have  done  a  great  deal  to  supplant  these  cumbrous  machines 
by  other  more  enlightened  and  satisfactory  modes  of  treatment. 

There  are  other  curves  distinct  from  the  lateral,  and  which 
are  not  due  to  organic  disease.  I  will  merely  mention  these 
as  laid  down  by  Dr.  Busch,  in  volume  five  of  Von  Ziemssen's 
Handbook  of  General  Therapeutics. 

1  st,  Eachitic  posterior  curvature  occurring  in  young  children. 

2nd,  Posterior  curvature  of  youth  known  as  round  back. 

3rd,  The  posterior  curvature  where  the  back  is  bent  by 
labour. 

4th,  The  bent  back  of  old  age. 

I  cannot  recommend  massage  as  being  likely  to  benefit  any 
of  these  forms  of  curvature.  Professor  Dr.  Freidrich  Buscii 
refers  to  the  spinal  column  in  the  following  simple  but  com- 
prehensive way:  "To  the  vertebral  column  are  attached  all 
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other  parts  of  the  body ;  in  its  cavity  is  encloBod  the  central 
nervous  system,  the  upper  part  of  which  in  the  course  of 
development  becomes  gradually  enlarged  and  forms  the  brain, 
while  the  bony  portions  which  surround  it  widen  and  form  the 
skull.  It  not  only  forms  the  support  for  the  central  nervous 
system,  but  also  for  the  vitally  important  thoracic  and 
abdommal  organs,  and  thus  Galen  not  unjustly  compared  it  to 
the  keel  of  a  ship.  Corresponding  Avith  its  great  physiological 
importance,  anomalies  in  position  of  the  vertebral  column  have 
a  disturbing  influence  upon  a  great  number  of  the  more 
important  organs  of  the  body,  and  corresponding  to  the  many 
structures  which  are  supported  by  this  column,  it  is  pecuharly 
exposed  to  various  anomalies  of  position.  In  this  last  respect 
we  naay  also  notice  the  peculiar  formation  of  this  bony  column, 
consisting  as  it  does  of  seven  cervical,  twelve  dorsal,  five  lumbar 
vertebras,  and  five  sacral  vertebrse  (coalesced  into  one  bone),  as 
well  as  the  four  coccygeal  vertebrae,  the  coccyx  (an  unimportant 
rudimentary  appendix).  The  erection  of' these  small  bones 
upon  a  proportionately  narrow  basis,  then-  connection  by  the 
elastic  inter-vertebral  discs,  their  limitation  by  the  oblique 
processes  and  laterally  projecting  transverse  processes,  which 
in  the  thoracic  vertebrse  articulate  with  the  ribs  ;  the  Hgamen- 
tous  union  of  all  these  parts  which  cover  the  bodies  consists 
only  of  the  weak  anterior  and  posterior  longitudinal  ligaments, 
but  attains  the  highest  degree  of  firmness  at  the  processes; 
the  attachment  of  numerous  muscles  which  are  amongst  the; 
strongest  in  the  whole  body ;  the  continued  weight  sustained 
by  it  owmg  to  the  erect  attitude  of  man — all  these  peculiarities 
produce  mechanical  conditions  of  such  complexity  as  to  make 
our  comprehension  of  the  normal  carriage  of  the  body,  and 
especially  of  the  pathological  deviations  therefrom,  extremely 
difficult.  It  is  not,  therefore,  surprising  that  deformities  of  the 
vertebrse  have  attracted  more  attention  than  have  deformities 
of  other  parts  of  the  body,  and  that  their  comprehension  is  as 
yet,  on  many  points,  imperfect." 

Lateral  curvature  of  the  vertebral  column  is  more  frequent 
than  any  other  form.  It  is  not  unfrequently  caused  by  con- 
genital inequalities  of  the  vertebral  column  itself,  or  on 
unequal  operation  of  weight  upon  the  two  halves  of  the  spinal 
column,  or  on  unequal  muscular  action,  or  on  cicatricial 
contraction. 

The  normal  movements  of  the  vertebral  column  consist  in 
antero-posterior  and  in  lateral  flexion,  as  well  as  in  rotation 
upon  the  vertical  axis  of  the  body,  by  which  the  front  of  tlie 
body  may  be  turned  more  or  less  to  the  right  or  the  left  while 
the  pelvis  remains  stationary. 

The  cervical  vertebr£e  have  the  greatest  mobility  ;  next  to 
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these  the  three  lowest  dorsal  and  two  highest  lumbar  ;  then  the 
three  lowest  lumbar  vertebrte ;  the  least  movable  part  ot  the 
spine  consists  of  the  upper  nine  dorsal  vertebra. 

In  a  clinical  lecture  by  Dr.  Molliere,  surgeon  to  the  Hotel 
Dieu  in  Lyons,  upon  the  etiology  and  treatment  ot_  curvature 
of  the  spine,  the  causes  are  divided  into  three  mam  groups : 
(1 )  Affections  of  the  head  and  neck,  includmg  astigmatism, 
enlarged  cervical  glands,  goitre,  contraction '  of  the  sterno- 
mastoid,  and  hysterical  or  other  paralyses  of  the  muscles  ot 
the  neck.    (2,)  Affections  of  the  lower  extremities,  includmg 
congenital  dislocation  of  the  hip,  coxalgia  or  "  growing  pams 
in  the  hip,  knock-knee,  rickets  affecting  the  tibia,  fractures 
with  shortening,  a  relaxed  state  of  the  foot  and  other  hgaments, 
and  juvenile  paralysis.    (8,)  Affections  of  the  vertebrae  them- 
selves, or  of  the  thorax,  causing  true  or  essential  curvature, 
including  pleurisy  and  excessive  exercise  of  the  muscles  of  one 
side— such,  for  example,  as  existed  among  the  early  pressmen, 
who  are  represented  in  old  caricatures  with  a  hump  near  the 
left  shoulder.  In  addition  to  these  causes,  it  must  be  confessed 
that  in  a  large  number  of  instances  there  are  others  which 
cannot  so  satisfactorily  be  made  out.    Dr.  Molliere  has  given 
a  good  deal  of  attention  to  this  subject,  studying  the  thoracic 
functions  of  hunchbacks  and  examining  such  muscular  theories 
as  appeared  to  present  any  hope  of  a  solution  of  the  question. 
Is,  he  asks,  curvature  caused  by  paralysis  of  the  muscles  on 
the  opposite  side,  as  is  supposed  by  some  writers  ?  Post-mortem 
examination  of  hunchbacked  women  negatived  this  theory,  as 
no  muscular  or  nervous  lesion  could  be  found,  and  no  com- 
pression of  vessels  or  nerves  in  the  vertebral  foramina.  Again, 
is  curvature  due  to  muscular  contraction  on  the  affected  side? 
Still  less  is  this  the  case,  for  the  electrical  conditions  of  the 
muscles  and  the  w-ant  of  success  in  the  divisions  of  muscular 
tissue  proposed  by  M.  Gudrin  both  show  the  incorrectness  of 
this  theory.    In  order  to  elucidate  the  subject,  M,  Molliere 
some  years  ago  divided  three  of  the  intercostal  nerves  of  one 
side  in  a  young  rabbit  close  to  the  foramina,  reuniting  them 
immediately.    The  rabbit  became  hunchbacked,  the  curvature 
being  on  the  side  operated  upon.    The  animal  was  allowed  to 
grow  up,  and  was  then  killed  and  examined.    No  trace  of  the 
operation  could  be  discovered,  the  cicatrisation  of  the  nerves 
being  perfect,  and  no  muscular  or  nervous  lesion  being  dis- 
coverable.   This  experiment  proves,  according  to  -M.  MoUiere, 
that  true  curvature  of  the  spine  is  due  to  temporary  paralyses 
of  the  intercostal  muscles  during  youth.    These  paralyses  pass 
away,  but  the  curvature  which  is  produced  on  the  paralysed 
side  remains. 

Mr.  Barwell,  in  a  very  interesting  post-graduate  lecture  at 
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the  Chaniig  Cross  Hospital,  on  lateral  curvature  of  the  spine 
says :  '  '  It  is  impossible  to  exaggerate  the  importance  of  detectin- ' 
the  malady  early,  that  is,  in  the  first  stage  if  possible,  at  latest" 
m  the  second.  I  would  wish  that  ail  parents  would  subject 
their  children  once  a  year  or  so  to  skilled  examination.  As  it 
IS  lateral  curvatures  are  very  often  first  discovered  by  the  dress- 
maker, who  finds  that  she  has  to  make  the  body  of  the  dress 
about  the  shoulders  larger  on  one  side,  or  that  the  skirt,  made 
equal,  hangs  lower  on  the  left  than  on  the  right.  But  a 
curvature  discovered  by  such  means  is  already  well  advanced 
we  ought  to  have  it  under  treatment  earlier. 

"In  order,  however,  to  obtain  the  earliest  possible  treatment 
of  a  curvature,  it  is  necessary  that  the  initial  signs  of  the 
approaching  deformity  be  well  understood,  and  let  me  hope  to 
be  pardoned  for  saying  that  only  a  very  few  people  in  the 
profession  know  what  are  the  early  signs  of  lumbar  and  dorsal 
curvature,  and  therefore  it  will  be  doubtless  permitted  me  to 
go  into  this  subject  with  some  little  detail. 

"  The  patient  should  be  placed  opposite,  and  with  the  back  to 
a  window,  all  cross  lights  being  avoided.  The  hair  is  to  be 
gathered  up  and  fastened  at  the  top  of  the  head.  The  trunk 
must  be  bared  to  the  level,  at  highest,  of  the  great  trochanters. 
All  fidgettiness  from  fear  of  the  garments  falling  lower  must 
be  calmed.  A  little  elastic  belt  round  the  pelvis  quite  secures 
them.  The  feet  are  to  be  placed  together,  the  hands  passed 
over  the  lower  hmbs  ascertain  that  the  knees  are  straight.  All 
this  being  arranged,  the  surgeon  falls  back  a  step  or  two  and 
examines  the  figure  as  a  whole.  And  now  I  am  gomg  to  say 
somethmg  that  sounds  like,  but  is  not,  a  paradox.  In  order 
to  detect  a  very  early  spinal  curvature,  you  must  not  look  at 
the  spine.  In  the  first  part  of  this  lecture  it  was  said  that  the 
vertebr£e  so  rotate  that  the  spinous  processes  move  towards  the 
concavity  of  the  curve ;  thus  it  happens,  of  course,  that  a 
certain  amount  of  lateral  deviation  is  compensated  by  rotation. 
Thus  the  tips  of  the  spinous  processes  may  lie  in  a  straight 
line  and  yet  the  spine  be  crooked.  Moreover,  the  skin  of  the 
back  has  a  central  mark,  the  hair  bulbs  even  run  from  it  out- 
ward as  well  as  downward,  it  is  always  perceptible,  though 
more  so  in  some  persons  than  in  others,  and  is  very  apt  to 
deceive  any  one  inexperienced  enough  to  look  at  the  spme  or 
what  he  takes  to  be  the  spine,  for  the  first  sign  of  curvature. 
No,  the  form  and  the  outline  of  parts  on  each  side  of  the 
column  must  almost  exclusively  engage  your  attention.  Let 
me  show  the  conditions  in  this  i)atient  who  has  a  left  lumbar 
curvature  not  in  the  very  earliest  stage  which  I  could  hardly 
demonstrate  in  this  light  to  hearers  scattered  all  over  the  room, 
but  still  in  a  quite  early  phase  and  before  any  consecutive 
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dorsal  curve  has  begun.  Fix  your  attention  on  the  side  outhne 
of  the  figure  and  note  that  on  the  right  (concave)  side  this  hne 
traced  from  the  axiUa  down  to  the  waist  (I  will  call  it  thoracic 
portion)  is  unusually  convex  or  round,  bring  your  eye  to  the 
Avaist  and  here  commences  the  pelvic  portion  of  the  figure  with 
a  strong  projection,  the  two  portions  meet  at  a  pretty  sharp 
angle,  or  I  'might  express  the  condition  by  saying  that  the 
incavation  of  the  waist  is  greatly  deepened,  and  this  not  merely 
at  the  side  outline,  for  running  inward  from  that  angle  towards 
the  spine  is  a  pretty  considerable  depression  which  lies  in 
well  marked  shadow.  Now  trace  the  other,  the  left  (convex), 
side  of  the  outline  from  the  axilla  downward,  and  note  that  it 
is  much  less  curved,  the  incavation  at  the  waist  is  much  less 
marked,  often  nearly  absent,  while  the  projection  of  the  hip  is 
shght  or  almost  effaced,  there  being  at  junction  of  thoracic  and 
pelvic  portions  of  the  figure  no  angle  as  there  is  on  the  right 
side.  If  the  girl  has  worn  stays  tightened  at  the  waist,  there 
will  be,  it  is  true,  at  that  point  a  certain  narrowing,  but  the 
angular  incavation  is  never  present  on  the  left  side  as  it  is  on 
the  right.  You  can,  if  you  like,  follow  the  advice  of  Lorenz, 
of  Vienna,  and  letting  the  arms  hang  equally  by  the  sides, 
consider  the  gap  between  them  and  the  side  outlines  as  triangles 
of  which  the  thoracic  and  pelvic  parts  of  the  figure  are  the 
subtending  sides,  the  arms  the  bases.  I  do  not  advise  this 
method,  as  it  is  easy  to  be  deceived  by  uneven  hanging  of  the 
arms.  Nevertheless,  placing  this  patient's  arms  as  evenly  as  I 
can,  you  perceive  that  on  the  left  side  the  angle  in  question  is 
very  obtuse,  and  a  line  let  fall  from  that  angle  to  the  base  (the 
arm)  is  very  much  shorter  than  on  the  right,  where  the  angle 
is  much  more  acute. 

''Having  noted  these  points,  the  surgeon  should  approach  his 
patient,  and,  givmg  such  notice  as  will  prevent  a  start, 
should  place  his  forefingers  on  the  crest  of  each  ilium,  taking 
care  to  have  them  on  the  same  spot,  and  should  note  if  the 
one  be  higher  than  the  other.  In  my  consulting-room  I 
always  place  my  patient  so  that  in  front  of  the  patient  a  dado 
or  footboard  may  serve  as  a  horizontal  line  to  assure  the  eye 
agamst  being  misled. 

"If  now  we  turn  our  attention  to  the  spine  and  the  parts 
immediately  next  it,  you  see  on  the  left  (convex)  side  a  slight 
fulness  running  along  by  the  side  of  the  central  spinal  mark 
upward  to  the  tenth  dorsal  vertebra,  on  the  other  side  this  is 
absent.  And  those  of  you  who  will  after  the  lecture  examine  the 
patient,  will  feel  that  this  elevated  part  is  rather  hard,  while 
on  the  right  it  is  soft  and  yielding,  this  hardness  is  perceptible 
to  touch  some  considerable  time  before  any  fulness  can  be  seen. 
It  IS  not  the  hardness  of  muscular  contraction,  excess  of 
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contraction,  if  any,  must  be  on  the  other  side,  it  is  solely  due 
to  the  rotation  of  vertebrfe,  which  is  in  such  direction  as  to 
bring  the  transverse  processes  nearer  to  the  sui-face  on  the 
convex  side,  where  they  form  a  hard  bed  for  the  erector  to  lie 
on;  while  on  the  right  (concave)  side  those  processes  have  sunk 
deeper  from  the  surface,  and  the  muscles  having  in  great 
measure  lost  their  support  are  softer  and  more  yielding  to  the 
finger. 

"  These  changes,  subtle  as  they  are  in  the  beginnmg,  can 
always  be  detected  by  an  eye  gifted  with  the  power  of  apprecia- 
ting form ;  practice,  of  course,  renders  that  power  greater,  and 
let  me  strongly  impress  upon  you  the  necessity  of  making  such 
arrangements  as  I  have  described.  An  imperfect  lightmg, 
with  reflections  and  cross  shadows,  or  permitting  the  patient 
to  hold  up  her  remaining  garments  with  the  hands,  and  so  be 
rendered  fidgetty  by  the  fear  of  then-  falling  may  easily  baffle 
attempts  at  diagnosis. 

"  It  need  only  be  added  to  this  part  of  my  subject,  that  left 
curve  is  the  more  usual  m  the  lumbar  region,  but  that  the 
bend  sometimes  occurs  in  the  other  direction:  the  above 
description,  only  putting  the  word  left  for  right,  and  vice  versa, 
will  apply  to  this  form.  A  long  simple  curve,  extending 
through  both  dorsal  and  lumbar  regions,  is  far  less  usual." 

Thus  far  I  have  given  you  the  views  of  three  of  the  most 
experienced  surgeons,  relative  to  some  points  connected  with 
lateral  curvature  of  the  spine,  namely,  the  pathology  and 
diagnosis.  There  are  three  grades  of  this  curvature,  and  it  is 
only  the  first  grade,  to  which  from  the  massage  pomt  of  view 
I  uish  'particularly  to  call  your  attention,  and  which  in  my 
opinion  is  due  to  nerve  and  muscular  defects.  It  is  attended 
with  slight  deformity,  no  special  disturbances,  and  the 
outer  form  of  the  clothed  body  gives  very  little  indication  of 
its  existence.  It  is  different  from  the  second  grade,  where 
there  is  marked  defect  in  the  symmetry  of  the  external 
appearance  which  at  once  strikes  the  practised  eye  on  account 
of  the  shortening  of  the  upper  part  of  the  body,  the  projection 
of  the  back,  and  the  large  circumference  of  the  waist ;  and 
although  in  the  second  grade  of  curvature  we  cannot  hope  to 
obtain  such  good  results  by  properly  applied  massage  as  in 
the  first,  still  I  look  upon  it  as  an  essential  and  important  aid 
to  treatment.  Therefore  please  let  it  be  understood  that  I 
particularly  recommend  massage  for  lateral  curvature  of  the 
spine  in  the  first  grade.  I  have  tried  it  in  many  cases  with 
the  best  results.  It  is  far  from  my  object  to  tell  you  of  the 
recognised  methods  for  the  treatment  of  this  form  of  curvature, 
but  from  the  writings  of  others,  with  which  I  have  made 
myself  familiar,  I  fail  to  see  that  systematic  massage  has  been 
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adopted.  It  is  quite  possible  that  after  a  time  we  shall  find 
its  application  becoming  more  general  than  it  now  appears  to 
be.  Even  Dr.  Busch,  whose  experience  in  the  direction  of 
massage  manipulations  appears  to  be  greater  than  that  of  most 
surgeons,  writes  with  some  hesitancy  and  doubt  concerning  this 
treatment.  He  says,  "  Systematic  massage  of  the  muscles  of  the 
back  may  possibly  have  some  good  (sffect,  but  must  be  limited  to 
slight  rubbings  and  kneadings,  applied  equally  to  the  two 
sides,  as  there  is  too  little  support  for  unsymmetrical  massage, 
and  therefore  the  latter  would  be  rather  detrimental  than 
otherwise."  These  observations,  coming  from  a  man  of  large 
experience,  are  certainly  rather  negative  than  positive,  and  I 
should  be  sorry  to  recommend  the  use  of  massage  alone,  but 
as  an  auxihary  of  the  highest  possible  value,  its  adoption 
cannot  he  ic/nored.  If  it  be  done  at  all  it  must  be  done 
thoroughly  and  completely  for  an  hour  every  night,  when  in 
bed.  Of  course  the  general  strength  should  be  maintained  in 
every  way.  The  clothing  should  be  warm,  light  and  loose;  the 
diet  plam,  good,  and  easy  of  digestion ;  cold  river  and  salt  water 
baths  are  strengthenmg  and  stimulating,  but  never  should  it 
be  carried  so  far  as  to  induce  fatigue.  The  question  of  fatigue 
IS  important,  and  should  he  carefully  studied  in  every  occupation 
of  daily  life,  such  as  exercise,  loriting,  setving,  pianoforte  plaiiinq 
and  the  like.  Not  only  should  the  erect  posture  of  the 
trunk  oi  the  body  be  maintained  m  every  possible  way, 
but  the  mclmation  should  be  promoted  in  the  direction 
opposite  to  the  curvature. 

Dr.  Busch  gives  some  good  advice  in  reference  to  the 
position  to  be  adopted  in  writing;  for  instance,  he  says  "  lu 
writing  It  IS  necessary  that  the  child  should  sit  at  a  large 
table  with  straight  (not  rounded)  edges,  the  chair  so  placed 
hat  the  edge  of  the  table  is  exactly  above  the  front  edge  of 
the  seat  the  height  of  the  seat  such  that  the  elbow  can  rest 
on  the  table  m  a  natural  position,  the  copy-book  must  lie 

one  side    The  seat  should  have  a  tolerably  high  back  slio-htlv 
inclined  backwards,  so  that  the  child  when  fat  gued  can  re^^^ 
his  back  against  it.    The  two  ischial  tuberosities  shouM  res 
firmly  upon  the  middle  of  the  seat,  and  not  upon  fcorne  or 

bv°q;bvP^''''-'^i' ^^^r^^^'  «°  excellently  portrayed 

by  Schreiber  m  his  work  on  mechano-therapy  should  be  cTe 

"  u  '  fi^f  ol^^tely  necessary,  or  more  harm  than  good  mav 
esult.    If  you  wish  to  become  acquainted  with  these  exercises 
let  me  advise  you  to  consult  Dr.  Schreiber's  book    it  t 

}ou  tully  m  these  and  other  modes  of  treatment  for  lateral 
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curvature  is  beyond  the  range  of  my  teaching ;  nevertheless, 
as  opportunities  offer,  I  shall  endeavour  to  demonstrate  them 
to  you  to  the  best  of  my  ability,  and  although  they  may  be 
considered  too  mechanical  for  the  scientific  mind  of  the 
physician,  they  are  yet  full  of  interest,  and  it  is  refreshing  at 
times  to  be  able  to  lay  aside  the  stethoscope  and  forget 
arterial  tension,  and  devote  one's  self  to  the  consideration  of 
other  more  objective  phenomena,  which  are  so  intimately 
associated  with  the  well-being  of  man. 

My  experience  has  led  me  to  the  conclusion  that  any  form 
of  curvature,  no  matter  how  slight,  gives  rise  to  some  spinal 
and  brain  irritability,  and  variability  of  function  of  the  spmal 
cord. 

Dr.  Liebreich,  the  consulting  ophthalmic  surgeon  to  bt. 
Thomas'  Hospital,  gave  two  interesting  lectures,  (1,)  On  school- 
Hfe  in  its  Influence  on  Sight ;  (2,)  School-life  in  its  Influence 
on  Figure,  and  especially  on  the  Spine.  He  mamtamed  that 
many  of  the  defects  of  vision  in  childhood  were  mainly  due  to 
some  sHght  curvature  in  the  vertebral  column,  and  immediately 
developed  under  the  influence  of  school-life.  These  defects  of 
sight  are  three  in  number. 

(1,)  Decreaseof  the  range  of  vision,  short-sightedness  (myopia). 

(2,)  Decrease  of  the  acuteness  of  vision  (amblyopia). 

(3,)  Decrease  of  the  endurance  of  vision  (asthenopia). 

I  am  not  going  to  consider  the  fundamental  principles  of 
these  valuable  lectures,  but  I  merely  brmg  the  fact  before  you. 
Prof.  Liebreich,  when  consulted  by  an  anxious  mother  regardmg 
her  daughter's  eyes,  would  say,  "  It  is  not.  the  eyes,  my  dear 
madam,  it  is  the  spine  which  is  wrong."  My  own  experience 
quite  leads  me  to  this  conclusion.  ,    ,   .     i.  i  i 

Lumhaqo  and  intercostal  neuralgias  are  best  treated  by 
massage,  and  so  is  the  terribly  agonizing  pam  foUowmg 
shingles  ;  lumbago,  which  you  know_  is  a  common  painfu 
affection  of  the  muscles  of  the  loms,  is  frequently  conqueied 
by  a  smgle  masseeing.  Pinching,  kneadmg,  and  hackmg  are 
required!  The  manipulations  must  be  contmued  until  ail 
pain  has  subsided,  and  should  it  not  yield  to  niassage  alone, 
the  appHcation  of  the  kathode  large  sponge  electrode  of  a  con- 
tinuous current  (15  milliampere)  will,  mnmeteen  cases  out  of 
twenty,  complete  the  cure. 


Lecture  XL 
MASSAGE  IN  JOINT  AND  BUESAL  AFFECTIONS. 

The  anatomy  of  joints — Health  of  joints  necessary  to  health  of  muscles 

—Dislocations — IMassage  treatment  for  joints — Inflammation  in  joints  

Point  when  to  begin  Massage  manipulations— IMethocl  of  application— Sprains 
— Mansell  JMoullin  on  sprains— Massage  apphed  to  sprains— Prolonged  rest 
inductive  of  anchylosis— Charcot's  joint  chsease— Opinions  of  Drs.  Baker 
Barwell,  and  Sir  J.  Paget— Rheumatoid  arthritis— Drs.  Garrod,  Ord  and 
Bruce  on  rheumatoid  arthritis  —Preference  for  ]\Iassage  over  other  forms  of 
treatment  in  this  disease— Bath  as  a  resort  for  invalids— The  Thermal 
Baths  of  Bath— The  medicmal  properties  and  great  value  of  the  waters  — 
The  Massage  and  Electric  Treatment  at  Bath— Dr.  Macpherson's  opinion— 
Tlie  Spa  at  Contrexeville— Bursal  swelhngs— Mucosal  and  Synovial— Dropsy 
of  the  bursa— Stiff  joints— Rheumatic  and  gouty— Treatment. 

The  anatomy  of  joints.— In  previous  lectures  I  have  dwelt 
upon  the  anatomy  and  pathology  of  joints.  To-day  I  have  to 
speak  to  you  of  those  which  have  undergone  no  serious 
alteration  of  structure,  no  change,  in  fact,  which  cannot  be 
remedied  by  manipulations  and  exercises.  Please  remember 
that  we  have  to  deal  with  the  movable  ones,  and  I  may  sav 
with  them  alone.  The  function'  of  these  is  to  limit  and  to 
facilitate  movement,  so  that  a  joint  is  essentially  concerned 
m  movement.  Every  organ  and  every  part  of  the  bodv 
IS  best  supported  and  mamtained  by  the  due  and  regular 
performance  of  its  own  function,  no  matter  what  that  function 
may  be.  If  its  function  fail,  its  special  attributes  fail  in  hke 
manner,  its  nutrition  becomes  impah-ed,  and  it  must  and  does 
undergo  a  retrograde  metamorphosis  of  some  sort  or  decree 
Eemember,  if  you  please,  that  muscles  and  joints  "ai^ 
functionally  and  mtimately  associated ;  the  muscle  is  the 
master  of  the  jomt  The  function  of  a  muscleT  movement 
he  joints  respond  to  a  limited  degree,  and  they  ZTehre 
assist  m  the  co-ordmation  of  movements.  If  a  muscle 
gToup  of  muscles  be  deprived  of  their  function,  or  ev^  f  thei  • 

importance  ;  and  they  serve  toL  !f  .    '       "'^'""'^  ^'^'^ 
in  massage  processes  T  make    /  J^'""'^' 
jomt  shall  he  ma^  pulatef  and  7  ^^^^•^^ 

movements  before  the  mu7c  es  wLfLf^nl^ 
^ire  pinched  and  kneaded  S  mt^ltd  ^^ovements 
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Every  structure  entering  into  the  formation  of  a  joint  has 
its  own  special  duty  to  perform.    Each  structm-e  of  which  a 
joint  is  composed  is  Hable  to  its  own  form  of  degenerative 
change,  but  all  structures  combme  for  the  fulfilment  of  one 
definite  end,  namely,  to  maintain  its  integrity  as  a  living 
organism.    Covering  the  ends  of  bones  we  find  a  soft  yielding 
membrane,  the  articular  cartilage,  with  its  smooth  surfaces, 
which  facilitates  an  easy  gliding  movement  of  one  upon  another, 
and  tends  to  resist  concussion  and  moderate  shoclis  or  impulses 
communicated   to  the  bones.    The  joint  is  enclosed  ])y  the 
synovial  membrane  which,  with  the  capsule  to  which  it  is 
adherent,  forms  a  shut  sac.    The  synovial  membrane  has  the 
property  of  secreting  a  viscid,  semi-fluid,  colourless  material, 
Imown  as  sjmovia,  whose  function  is  to  moisten  and  to  keep 
the  joint  lubricated,  whilst  the  outer  surface  of  the  capsule  is 
provided  at  various  parts  with  bands  of  fibrous  tissue,  some  of 
which  strengthen  it,  whilst  others  restrain  or  limit  the  move- 
ments of  the  joint.    Lastly,  we  have  blood-vessels  carrying 
the  pabulum  to  nourish  this  structure,  and  the  nerves  to  give 
to  it  sensibility,  and  to  control  its  vascular  supply,  and  special 
trophic  nerves  to  regulate  anaboHc  function.    The  movements 
in  some  cases  are  limited  by  special  osseous  development, 
but  in  the  majority  of  instances  by  strong  fibrous  bands 
known  as  Hgaments,  which  aid  greatly  in  keeping  the  bones  in 
apposition. 

I  have  upon  other  occasions  discussed  with  you  the  value, 
the  importance,  and  the  necessity  of  your  making  yourselves 
thoroughly  acquainted  with  the  normal  appearance  of  every 
joint,  and  with  its  respective  movements  in  every  direction,  so 
that  I  can  pass  these  considerations  by  upon  this  occasion. 
The  more  movable  a  jomt  is  the  more  liable  it  is  to  dislocation. 
The  shoulder  and  the  hip  have  the  greatest  tendency  to  this 
form  of  injury,  whilst  the  wrist  and  the  ankle  are  most  subject 
to  sprains.  '  Again,  the  shoulder,  the  hip,  and  the  knee 
respectively,  are  most  frequently  the  seats  of  rheumatic  pam, 
the  hip  and  the  knee  are  more  prone  than  any  other  joints  to 
be  the  seat  of  neuralgia,  and  the  hip  to  arthritic  and  scrofulous 
degeneration. 

You  must  know  that  joints,  of  all  structures,  are  the  most 
frequent  seats  of  pain,  either  from  injury  or  from_  atmospheric, 
gouty,  or  rheumatic  influences,  therefore  it  is  natural  to 
presume  that  massage  will  be  called  into  requisition  in  the 
treatment  of  joint  affections  as  much,  if  not  more,  than  for 
any  other  disease ;  and  this  is  only  just  and  right,  for  I  ani 
perfectly  convinced  that  we  have  no  remedy  of  equal  value._  i 
am  sorry  that  I  have  not  time  to  give  you  the  physiological 
reasons  why  this  is  the  case.    I  am,  however,  sure  that  many 
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stiff  joints  (not  unfreqtiently  the  result  of  a  too  conservative 
treatment)  might  have  been  made  adequately  free  to  be 
serviceable  if  a  system  of  massage  had  been  carefully  and 
judiciously  carried  out  at  a  period  sufficiently  early.  Nor  can 
we  be  surprised  that  joints  have  fallen  into  the  hands  of  quacks 
and  illiterate  impostors,  and  in  many  cases  wonderful  cures 
have  been  said  to  have  been  effected.  I  hope,  and  I  beheve, 
that  as  massage  manipulations  become  better  known  and 
scientifically  considered  they  will  be  adopted  much  more  freely, 
and  without  bias,  in  the  treatment  of  joints,  so  that  in  time 
the  joint-man  and  the  bone-setter  will  cease  to  have  an 
existence.  Every  one  must  have  heard  of  the  supposed  wonder- 
ful and  miraculous  cures  made  by  these  individuals.  Some 
few  years  since  I  had  a  patient  under  my  care  suffering 
severely  from  an  attack  of  rheumatic  gout.  I  do  not  think  I 
ever  saw  a  worse  case ;  muscles,  joints  and  nerves  were  all 
mvolved.  During  convalescence  the  pain  centred  itself  in  one 
knee,  and  whilst  examining  this  joint  my  patient  exclaimed, 

"Leave  it  alona,  pray;  that  is  H  's  joint,"  mentioning  the 

name  of  a  well-known  bone-setter.  A  few  months  after  this 
the  patient  walked  into  my  consulting  room  with  his  head 
fixed  so  to  speak,  upon  the  shoulders ;  if  he  wanted  to  turn 
the  head  he  was  obliged  to  rotate  the  spine.    After  a  few 

words  he  said,_  "I  am  going  to  H  ;  he  cured  my  knee, 

and  i  mean  him  to  have  a  go  at  my  neck,"  and  it  was  really 
some  time  before  I  could  persuade  him  to  allow  me  to  break 
down  the  adhesions  of  the  atlo-axoid  joint.  Of  course  this 
was  readily  effected  by  a  quick  and  somewhat  forcible  bilateral 
jerJi;  yet  alter  it  was  done  he  expressed  himself  more  sorry  than 
grateful  that  the  jomt-man  had  not  been  the  operator.  I  need 
scarcely  tell  you  that  my  fee  was  very  small  indeed  in  com- 
parison to  that  which  he  would  willingly  have  paid  in  the 
whYch'^''ftrS  ffl'  T  manners  ind  mean 

of  bgic  and"^^^^  defeat  all  rules 

ldn^s"of 'L-fi'  ^"""'^f'l  r-^?^^^"  '''^^  ^^^^  all 
S^l  withoT  '-^  .""'^^'^.V^  «^^elling  with 

imermiuent  pam,  joints  where  pressure  relieves  the  nain  nnd 
hose  where  pressure  produces  L\  intensifies  the  pahf  son  e 

t-TouZ"e'  tl  arnV""''  with  cold! 'SeX, 

extensio  1  fbU  t  5^"-      ^  ^o^'^  o^^^en  relieved  b^ 

extension  than  by  flexion,  therefore  before  flexin-  a  namftil 

^^'^^  cl::^mir ^^^^ 

It  may  be  better  for  me  to  give  you  now  some  general 
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indications  in  reference  to  "joint  massage"  before  I  proceed 
to  inform  you  of  the  various  conditions  of  joints  which  are 
specially  benefited  by  this  mode  of  treatment! 

To  massage  a  joint  or  to  attempt  any  undue  movement 
during  the  acute  stage  of  inflammation  would  be  unwise  and 
improper,  and  if  a  joint  is  known  to  contain  pus  its  liberation 
is  necessary  before  any  manipulations  are  commenced.  Eest 
and  extension  are  the  true  requirements  for  an  acutely 
inflamed  joint.  Eest  prevents  the  rubbing  of  one  inflamed 
bone  against  another ;  and  extension  removes  the  injurious 
pressure  which  the  inflamed  articular  surfaces  exert  upon  each 
other  from  muscular  contraction  or  weight.  Before  mass(^eing 
a  joint  after  acute  inflammation  it  is  necessary  to  have  some 
skilled  surgical  opinion.  There  is  undoubtedly  a  stage  after 
the  more  acute  symptoms  have  subsided  when  absolute  rest  is 
positively  harmful,  for  at  this  time  the  effused  material  if  left 
alone  rapidly  becomes  organized,  and  a  stiff  joint  is  sure  to 
follow.  It  is  at  this  period,  or  I  may  say  at  this  juncture, 
that  carefully  applied  massage  and  well-directed  passive 
movements,  not  only  frustrate  organization,  but  bring  about 
absorption  and  the  healthy  restoration  of  tissue.  I  need 
scarcely  tell  you  that  skill  in  these  manipulations  is  absolutely 
essential,  and  the  most  delicate  handling  and  watchfulness  are 
called  for.  Slight  elevation  of  the  temperature  indicates  that 
extreme  caution  and  care  are  required,  and  as  long  as  the 
increased  temperature  persists  the  joint  must  be  left  alone. 
If,  however,  the  temperature  rapidly  subsides  the  processes  of 
massage  may  be  resumed  and  followed  uj).  It  is  not  my 
practice  to  leave  the  joint  for  two  or  three  days  between  the 
manipulations,  for  in  this  time  organization  may  have  pro- 
duced very  firm  adhesions  which,  if  broken  down  with  any 
degree  of  force,  must  result  in  elevation  of  temperatm'e ; 
therefore,  if  you  please,  take  temfperature  as  your  guide  for 
massage  operations.  I  have  spoken  to  you  of  the  necessary 
association  of  muscles  with  joints,  and  if  a  joint  be  acutely 
inflamed  the  surrounding  tissues  are  also  involved  in  the 
mflammatory  process.  ^T-hese  are  the  first  to  undergo  repau-, 
the  tissues  of  the  joint  itself  being  last ;  therefore,  the 
structures  around  the  joint  will  invariably _  bear  being 
manipulated  a  week  or  ten  days  before  the  joint  itself,  and  in 
my  opinion  these  ex-articular  pressings  and  kneadings 
accelerate  the  reparative  changes  in  the  joint.  We  are  led  to 
this  conclusion  upon  physiological  grounds.  John  Hilton  says, 
"  The  same  nerve  trunks  whose  branches  supply  the  groups  of 
muscles  moving  a  joint,  furnish  also  a  distribution  of  nerves  to 
the  skin  over  the  insertion  of  the  same  muscles,  and  the 
interior  of  the  joint  receives  its  nerves  from  the  same  source. 
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This  imphes  an  accurate  and  consentaneous  physiological 
harmony  in  these  various  co-operating  structures.  Without 
this  normal  consentaneous  muscular  and  sensitive  function 
precision  of  action  would  be  lost,  and  unnecessary  exercise  of 
muscular  force  would  be  employed  during  the  performance  of 
any  of  these  functions." 

We  have  seen  that  rest  and  extension  are  absolutely 
demanded  for  an  acutely  inflamed  joint,  but  let  us  now  con- 
clude, once  and  for  all,  that  the  tissues  around  it  will  bear 
massage  manipulations  some  ten  days,  or  a  fortnight  prior  to 
operating  in  any  way  upon  the  joint  itself.  Of  course  I  am 
now  alluding  to  one  in  which  an  acute  inflammation  is 
subsiding,  but  not  entirely  subdued.  In  making  these  manipu- 
lations about  joints  I  always  advise  the  use  of  equal  parts  of 
castor  oil  and  chloroform  (to  which  I  sometimes  add  the  oleate 
of  mercury),  it  prevents  the  chance  of  jarring  the  structures, 
and  greater  and  firmer  pressure  (which  is  what  we  want)  can 
be  exercised  by  the  use  of  this  lubricant,  and  thereby 
unnecessary  pain  is  avoided. 

Now  it  is  a  question  how  much  time  should  be  spent  over 
these  manipulations  in  this  special  stage  of  joint  inflammation, 
and  I  give  you  the  following  gradation : '  1st,  2nd,  and  3rd 
operation,  five  minutes ;  4th,  5th,  and  6th  operation,  ten  minutes ; 
7th,  8th,  9th,  10th,  11th,  and  12th  operation,  fifteen  minutes; 
subsequent  operations  (if  all  goes  well)  thirty  minutes.  After 
twelve  or  eighteen  operations,  being  guided  by  circumstances,  you 
may  commence  slight  flexion ;  in  all  probability  if  you  try  more 
you  will  find  it  impossible.  Pray,  do  not  try  too  much.  You  must 
treat  the  joint  much  in  the  same  way  that  you  would  commence 
to  feed  a  person  after  a  continuous  fast,  or  after  htemorrhage 
from  the  stomach.  Very  slight  attempts  at  flexion  every  day 
will  do  much  more  than  at  first  sight  appears  either  probable 
or  possible,  In  a  little  while,  of  course,  the  patient  will  be 
called  upon  to  make  voluntary  effort,  and  it  is  surprising  how 
rapidly  after  massage  volitional  efforts  are  brought  into  play, 
and  how  great  is  the  general  improvement  which  speedily 
loilows.  I  advise  you  not  to  meddle  with  joints  at  night  ; 
always  take  the  morning  for  your  manipulations.  I  happen  to 
have  a  case  of  chronic  synovitis  of  the  knee-joint  in  a  patient 
otherwise  nervous,  and  she  is  in  attendance  in  order  that  I  may 
demonstrate  to  you  one  or  two  points  in  reference  to  these 
massage  movements.  Efiieurage  and  tapotement  are  out  of 
the  question  altogether;  petrissage  movements  alone  are 
necessary,  not  so  much  in  the  pinching  form,  what  we  want  is 
pressing  and  kneading;  well  directed  pressure,  evenly,  firmly, 
and  gradually  applied,  must  form  the  basis  of  our  exercises. 
My  patient,  now  lying  upon  the  couch,  I  place  two  pillows 
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as  you  see  at  the  back  of  the  leg,  and  the  Imee  is  supported 
oy  the  addition  ol  a  thh-d.  Liibricatmg  my  hands  well  with 
castor  oil  and  chloroform,  I  place  one  firmly  about  six  inches 
above  the  knee  and  tlie  other  six  inches  l)clow  it  (Fig.  86). 


Fig.  36. 

Makmg  pressure,  I  advance  my  two  hands,  the  one  upwards, 
the  other  downwards,  until  they  are  within  three  inches  of  each 
other  :  I  now  suddenly  remove  my  hands  altogether.  I  repeat 
these  operations  very  slowly  and  dehberately  a  dozen  times, 
allowing  an  interval  of  about  thirty  seconds  between  them. 
My  thumbs  now  become  the  executive  with  my  fingers,  or  alone. 
For  instance,  you  see  I  work  my  thumbs  upwards  on  either 
side  of  the  patella,  or  I  place  my  fingers  above  the  sweUmg 
and  my  thumbs  below  it,  and  very  gradually,  with  as  much 
pressure  as  my  patient  can  bear,  I  brmg  them  towards  each 
other.  When  first  operatmg  upon  a  joint,  two  or  three  of 
these  movements  only  are  required.  As  we  gam  ground  and 
the  pain  is  lessened  the  movements  are  varied  and  localized 
with  rotatory  pressure  over  special  pomts  where  we  find  the 
tissues  to  be  thickened.  We  know  by  experience,  to  which  I 
have  called  your  attention  before,  how  pressure  produces 
absorption,  even  mechanical  pressure.  At  one  time  I  used  to 
strap  joints  to  bring  about  this  result ;  now  I  never  think  of 
doing  anything  of  the  kind.  There  is  no  comparison  between 
mobile  pressure  by  massage  and  that  produced  by  mechanical 
means :  the  former  restores  the  absorptive  power  of  lymphatics 
and  veins,  and  at  the  same  time  their  normal  function  and 
tonicity,  so  that  the  change  brought  about  by  massage  is  not 
only  niore  effective  but  it  [is  also  permanent.  With  a  httle 
more  experience,  more  faith  in  the  massage  treatment  must 
result,  and  its  general  adoption  will  be  ensured. 

If  I  were  inclined  to  rhapsody  I  should  become  so  over  the 
wonderful  effects  of  massage  in  joint  affections  even  more 
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than  in  any  other  form  of  disease  Avhich  I  have  brought  under 
your  notice.  I  can  only  say  that  in  some  cases  I  have  been 
more  than  pleased,  I  have  been  fairly  astonished  at  the  results. 
Time  is  a  necessary  agent :  the  tendency  of  massage  is  to  cure 
b}^  the  restoration  of  function  in  the  part  diseased,  therefore 
the  change  must  of  necessity  be  gradual,  though  on  this 
account  it  is  all  the  more  sure. 

Sprains. — I  must  say  a  few  words  to  you  about  sprains. 
Mr.  Mansell  Moullins  has  written  a  little  handy  and  practical 
book  about  sprains,  which  ought  to  be  read  by  those  who  are 
interested  in  this  subject.  There  is  a  saying,  which  is  by  no 
means  untrue,  that  "a  bad  sprain  is  worse  than  a  broken 
.bone."  We  can  have  degrees  of  sprains — slight  and  severe. 
As  a  rule  the  inflammation  resulting  from  a  sprain  is  primary 
to  the  weakness  accompanied  with  pains  which  follow  in 
the  joint  for  a  long  time  after  the  injury  has  been  sustained. 
There  are  some  sprains  which  are  best  treated  by  massage 
from  the  first,  but  if  the  injury  be  very  severe,  the  part 
extremely  inflamed  and  highly  painful,  it  is  wise  to  let  the 
inflammatory  stage  pass  by  before  massage  is  commenced. 

Let  me  call  your  attention  to  a  short  paragraph  in  Mr. 
Moullms'  little  book  at  the  commencement  of  chapter  five, 
because  it  should  be  of  interest  to  you.  It  relates  to  imperfect 
recovery  from  sprains,  and  reads  as  follows:  "One  of  the  most 
annoymg  thmgs  in  connection  with  sprains  is  the  frequency 
with  which  they  improve  up  to  a  certain  point  and  then  come 
to  an  abrupt  standstill.  It  is  not  merely  that  convalescence  is 
protracted,  it  is  delayed  so  long  that  it  becomes  a  question  if 
the  joint  IS  ever  to  recover.  For  the  first  few  days,  perhaps, 
everything  progresses  as  well  as  it  possibly  can.  The  patient 
IS  wise  enough  to  recognize  the  situation,  and  to  reconcile 
inmselt  to  the  necessary  confinement,  though  this  (as  onlv 
those  who  have  suffered  themselves  know)  is  very  often  far 
from  being  an  easy  matter.  The  dread  of  inflammation  passes 
ofl,  the  swelling  begins  to  diminish,  the  colour  of  the  skin 
changes  from  black  and  purple  to  green  and  yellow,  the  tender 
points  can  be  touched  agam  and  again,  and  a  cei'taiii  ?ange 
trol'T'^  tl^ough  in  a  tentat  ve 

continu  s^^^^^^^^  7!^  ^^^^^'^^^  8°°^^  f^^-^^^^e  this 

contmues  until  at  the  end  of  two  or  three  weeks,  the  iniurv  is 

vTit"!"  hotr"'  ?  r''''  trustworthy Vs  S 

veiy  oiten,  however,  it  happens  as  time  goes  on  that  the 
nnprovement  becomes  more  and  more  slow!  untiT  perhan  it 
comes  to  an  end  altogether,  and  the  joint  is  left  st^  ^Ted^^^ 

leSi  S  TVp"?^  ""'1'''-  ^^'^'^  seem  to  W  bee 

lepai  ed,  but  freedom  of  movement  does  not  return." 

Let  me  add  to  these  remarks  of  Mr.  Moullin  that  the  tissues 
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do  seem  to,  and  apparently  have  been  repaired,  but  this  is  not 
actually  the  case :  neither  the  capsule  nor  the  ligaments  of  the 
joint  have  regained  their  normal  condition;  their  natural 
tonicity  still  remains  decidedly  at  fault,  and  their  nutrition  is 
imperfect.  So  long  as  this  is  the  case  you  may  depend  upon 
it  that  the  joint  itself  is  also  imperfectly  nourished,  and  in  all 
probabiHty  slight  adhesions  exist  in  some  parts,  which  are 
not  fully  recognised.  In  all  such  cases  massage  must  be 
continued  daily  until  the  joint  does  become  such  as  it  was 
previous  to  the  injury.  I  never  hesitate  when  I  have  these 
conditions  to  deal  with.  Time  and  rest,  and  the  ordinary 
rubbing  with  liniments,  only  make  matters  worse.  I  place  the 
patient  under  chloroform,  and  I  not  only  manipulate  the  joint 
freely,  but  I  put  the  structures  by  extension  movement  fully 
upon  the  stretch  in  every  direction.  In  some  of  these  cases  so 
operated  upon  the  pain  ceases  and  the  joint  by  these  means 
regains  its  function  in  a  remarkably  rapid  manner.  I  cannot, 
for  my  part,  understand  why  it  is  that  massage  is  not  resorted 
to  more  early  in  these  joint  cases ;  neither  can  I  see  why 
injuries  to  joints  in  strong  healthy  people,  free  from  blood 
disease,  should  be  boxed  up  until  not  only  the  joint  itself 
becomes  stiff  but  the  muscles  also  are  affected  by  the  same 
cause :  the  enfeebled  muscles  are,  of  course,  liable  to  contraction, 
and  spasmodic  efforts  and  cramps  are  by  no  means  uncommon.. 
I  have  spoken  to  you  before  of  muscles  enfeebled  by  disuse,, 
so  I  shall  deal  with  this  matter  now  in  a  few  words,  though  it 
might  be  made  a  very  long  tale. 

Admitting  that  joints  have  trophic  centl'es  in  the  cervical 
and  lumbar  regions  of  the  spmal  cord,  and  that  these  centres- 
are  controlled  by  a  higher  centre  in  the  medulla  oblongata,, 
which  is  very  possible,  but  without  proof,  and  that  the  trophic 
nerves  pass  with  the  motor  nerve  fibres,  it  certainly  seems- 
more  than  probable  that  the  function  of  these  nerves  is 
arrested  so  long  as  a  mobile  joint  remains  immovable.  Let- 
me  say  again  that  the  nutrition  of  a  part  is  essentially  bound 
up  with  its  function,  and  that  the  function  of  a  joint  is- 
movement ;  therefore  I  cannot  bring  myself  to  beheve  that 
prolonged  rest  is  essential  to  anything  other  than  anchylosis,, 
and  to  the  enfeeblement  of  intrinsic  and  extrinsic  structures 
of  the  joints  and  of  the  muscles  in  association  therewith.  If 
the  normal  co-relationship  or  partnership  between  muscles 
and  joints  is  severed  entirely  or  in  part,  one  must  go  to  the 
wall",  and  the  joint,  being  the  least  organized  and  the  weaker 
of  the  two,  it  invariably  suffers  first  and  most._  _  It  may  be 
the  case  that  muscle  wasting  is  primary  and  joint  wasting 
secondary,  as  we  find  in  some  cases  of  deuteropathic  muscular 
atrophy,  but  I  should  expect  to  find  this  from  a  physiological 
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point  of  view.    Charcot's  joint  disease  is  perhaps   one  of 
the  most  interesting  of  all  forms  of  joint  change,  and  from 
the  result  of  its  discussion  at  the  Clinical  Society  in  the  year 
1885,  it  would  seem   that  its  pathology  in  reference  to 
causation  has  yet  to  be  elucidated.    It  cannot  be  doubted, 
however,  that  it  is  a  condition  of  wasting  without  repair,  as 
pointed  out  by  Mr.  Baker.    This  is  the  rule,  but  even  this  has 
its  exceptions,  as  referred  to  by  Sir  James  Paget  in  some 
specimens  shown  by  Mr.  Barwell,   though  this  does  not 
detract  from  or  invalidate  the  rule.     Irritation  of  trophic 
centres  by  sympathy  with  changes  in  the  posterior  root  zones 
of  the  spmal  cord,  is  most  likely  to  lead  to  malnutrition  of 
those  structures  which  have  the  lowest  organization.  Sir 
James  Paget  was,  in  my  humble  opinion,  quite  right  when  he 
said  that,  "  Though  rheumatic  arthritis  and  the  joint  disease 
of  locomotor  ataxy  could  be  broadly  distinguished  from  one 
another,  it  was  not  fair  to  assume  that  there  was  in  locomotor 
ataxy  no  measure  whatever  of  rheumatic  arthritis.    It  might 
well  be  a  rheumatic  arthritis  modified  by  its  coincidence  with 
a  disease  of  the  spinal  marrow,  which  hindered  the  ordinary 
however  ill-directed,  processes  of  repair  found  in  the  ordinary 
rheumatic  arthritis.    The  general  feature  of  the  most  marked 
cases  of  locomotor  ataxy  was  wasting,  bat  all  the  cases  of 
partial  wasting  with  some  new  production  of  bone  about  the 
articular  borders  brought  it  so  near  to  the  characteristics  of 
some  of  the  cases  of  rheumatic  arthritis  that  one  could  not 
aoubt  that  there  was  a  certain  relation  between  the  two  " 

it  IS  quite  clear  that  more  extended  comparative  observations 
ot  jomt  changes  and  of  other  lowly  organized  structures  in 
locomotor  ataxy  are_  necessary  before  a  final  solution  of  the 
question  can  be  obtamed.  They  cannot  fairly  be  studied  from 
itZ  o^rlj''^  demonstrative  specime/s,  they  must  be 
woiked  out  from  initial  changes.    If  there  is  (and  I  believe 

Chtco^^^^^^^^^^       '""T^r  '""'l'  relationshlpttweei 
i^narcot  8  disease  and  rheumatic  arthritis,  then  comes  the 

(juestion  to  be  answered.  What  is  rheumatic  artl  StisT'L  all 
S  aSt'Td"  ^"'"'""^  '''''  ^^^^i-*  must  be  very 
these  cSS^ltnVf^  S  T 

valuable  paper  on  this' sS    t  bjl  1"^^^^ 

oT^L'TbLI^^^^^^^  Nervous 
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result  from  nervous  lesions  ;  (3,)  That  the  distribution  of  the 
lesions  is  similar  to  that  of  certain  arthropathies  of  spinal 
origin. 

Dr.  Garrod's  views  were  supported  by  so  careful  and 
accurate  an  observer  as  Dr.  Ord,  who  was  of  opinion  that 
nervous  influence  had  a  great  deal  to  do  in  the  causation 
of  this  disease.  He  believed  that  nervous  influence  was 
reflected  from  the  uterine  organs  to  the  spinal  cord  and  on  to 
the  joints.  He  compared  rheumatoid  arthritis  to  progressive 
muscular  atrophy.  In  a  case  of  chronic  cervical  pachy- 
meningitis there  was  much  muscular  and  cutaneous  wasting, 
and  later  on  a  remarkable  degree  of  chronic  osteo-arthritis 
developed  itself.  In  another  case  of  spinal  injury  joint 
trouble  followed  the  muscular  wasting  after  a  long  interval. 
At  one  time  of  my  life,  when  I  had  more  leisure  for  studying 
these  cases,  I  was  much  interested  in  these  conditions,  but 
that  opportunity  is  gone,  and  I  therefore  draw  from  the 
conclusions  of  others,  which  are  as  familiar  to  me  as 
household  words. 

I  mentioned  that  I  had  a  purpose  in  brmgmg  these 
conditions  before  you,  and  it  is  this,  that  treatment,  to  be  of 
any  use  at  all,  must  be  early  and  active.  It  is  generally 
admitted  that  the  ordinary  remedies  are  eminently  un- 
satisfactory and  do  very  little  to  check  or  retard  the  onward 
progress  of  the  disease.  I  think  it  may  be  stated  that  the 
hands  and  knees  are  more  frequently  affected  than  other 
parts,  but  the  hip  is  no  uncommon  seat  of  this  affection. 
In  an  excellent  article  on  rheumatoid  arthritis  by  Dr.  Bruce, 
in  "  Quain's  Dictionary  of  Medicine,"  it  is  recommended  to  paint 
the  joints  with  very  strong  iodine  liniment,  and  to  rub  them 
with  turpentine  liniment.  I  must  admit  that  I  do  not  care 
for  either  the  one  or  the  other,  particularly  the  strong  iodine 
Imiment.  If  local  treatment  is  to  be  of  any  avail  at  all  it  is 
our  massage  manipulations  combined  with  passive  move- 
ments of  the  joints.  I  believe  the  effect  of  manipulations  is 
considerably  increased  by  the  use  of  castor  oil,  chloroform  and 
the  oleate  of  mercury,  at  all  events  this  is  my  experience. 
Now  in  addition  to  massage  locally  I  have  great  faith  in  its 
application  to  the  spine  with  the  combined  electric  carrent, 
and  if  I  were  asked  what  I  considered  to  be  the  best 
treatment  for  rheumatic  arthritis,  my  answer  would  be,  the 
actual  cautery  to  the  spine,  the  combined  electric  current  and 
massage  also  to  the  spine,  and  local  daily  massage  with  joint 
movements. 

I  must  not  omit  to  tell  you  that  I  have  great  confidence  in 
the  massage  bath  for  joints,  and  also  the  douching  system 
which  is  so  well  carried  out  at  Bath. 
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Mr.  W.  H.  Freeman,  the  surgeon  to  the  Bath  United 
Hospital,  has  written  an  intensely  interesting  work  entitled  "  The 
Thermal  Baths  of  Bath,  Avith  the  Aix  Massage  and  Natural 
Vapour  Treatment."  Mr.  Freeman  did  me  the  honour  when 
I  was  at  Bath  last  summer  to  personally  show  me  all  the 
bathing  arrangements,  and  there  is  nothing  in  this  country  to 
be  compared  with  them.  In  a  short  time,  when  complete, 
these  baths  will  hold  their  own  against  any  in  Europe. 
Applications  of  massage  and  electricity  with  spray  and  with 
the  hot  water  vapour  are  most  thoroughly  and  efficiently  carried 
out  by  experienced  hands  from  the  continent.  It  does  seem 
strange  that  so  handsome  a  city,  with  its  famous  Eoman  baths 
and  its  most  valuable  mineral  waters  rising  from  the  earth  at 
a  temperature  of  120^^  F.,  which  were  once  sought  after  by  the 
nobility  of  every  country,  should  have  sunk  into  disuse,  and 
almost  into  neglect ;  but  now  a  healthy  reaction  has  taken 
place,  and  Bath  will  be  itself  again  in  a  very  short  time. 
There  is  no  reason  why  it  should  not  become  a  great  health 
resort.  Nothing  can  surpass  the  new  baths  which  have 
been  and  are  still  being  erected  under  the  very  able  supervision 
of  Mr.  Freeman. 

The  medical  value  of  these  waters,  when  taken  internally 
and  apphed  externally,  combined  with  massage  and  electricity, 
IS  not  as  yet  thoroughly  known.  There  must  be  a  great  future 
for  these  forms  of  treatment  in  this  grand  old  city.  Bath  is 
pecuharly  adapted  to  the  requirements  of  the  gouty  and  the 
rheumatic  invalid.  There  is  in  this  city  a  quiet  serenity  and 
calmative  influence,  undisturbed  by  business  turmoil  and  con- 
fusion which  are  sometimes  disastrous  to  the  cure  of  chronic 
myahdism  ;  and  I  know  that  the  Town  Council,  under  the  able 
guidance  of  Mr.  Freeman,  are  determined  to  spare  no  expense 
or  eave  a  stone  unturned  to  make  the  sojourn  of  all  those  who 
seek  the  Bath  cure  m  every  way  specially  compatible  with 
their  requu-ements.  The  water  when  recently  drawn  from  the 
sprmgs  is  clear,  colourless,  and  sparkling ;  in  large  quantities  it 
presents  a  pale  pea-green  tint.  It  is  free  from  any  odour,  and 
possesses  a  pungent,  sHghtly  saline  and  somewhat  chalybeate 
.^''^f^^l^^'  perhaps,  a  little  unpalatable  at  first,  the 
Zfvp  V'  if W^^^  ^°  i"eli«h  it,  and  even  to 

v!f^  1  1  !  T"®  ^  ^^°^*er  wo^ilt^  be  simply  perfect. 
^Ipd  J      '  T^T  swallowed  hastily,  it  should  be 

^ped  down  slowly,  and  for  this  reason  I  suggested  to 

snouia  be  diluted  with  plain  hot  water    so  as  to  vh'sp  its 

Sallow  r         ''^l  P^"-"  - 

his  w.v  pill  -  gradually.  These  waters  should  betaken  in 
this  way  early  in  the  morning  when  the  stomach  is  empty. 
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I  have  recommended  several  of  my  patients  whom  I  have  sent 
to  Bath  to  adopt  this  method,  and  they  have  invariably  borne 
testnnony  to  the  increased  effects  under  such  conditions 
i'rom  the  analysis  of  the  water  of  the  Bath  Thermal  Springs 
one  feels  confident  of  their  medicinal  value.  Fortunately^ 
they  do  not  contain  an  excess  of  any  mineral  ingredient,  but 
they  are  rich  in  iron  and  alkaline  salts,  so  essential  to  those 
who  sufler  from  the  impoverished  blood  and  defective  assimi- 
lation, to  which  so  many  of  our  joint  troubles  are  really  due. 
Dr.  Macpherson,  the  author  of  the  "Baths  and  Wells  of 
Europe,  and  the  Lime  Sulphated  Waters,"  bears  the  following 
valuable  testimony  to  the  efficacy  of  the  Bath  Waters  :  "  Many 
complaints  which  were  treated  with  great  success  m  Bath 
have  been  remitted  to  similar  baths  upon  the  continent. 
Gradually,  however,  Bath  has  resumed  its  ancient  repute. 
The  most  popular  class  of  water  abroad  is  that  of  Contrexeville, 
and  this — although  cold — presents  a  strikuig  analogy  in  its 
chemical  constituents  to  those  of  Bath,  mcludmg  its  gases, 
especially  the  carbonic  acid  gas,  and  the  same  mildly  excitmg 
and  stimulating  effect  is  ascribed  to  the  prudent  drmking  of 
both,  and  as  the  Contrexeville  water  is  so  celebrated  in  biliary 
and  urinary  concretions,  so  in  Bath  the  mineral  waters  were 
formerly  employed  for  the  same  diseases,"  and  he  particularly 
asks,  "  Why  should  they  not  he  used  again  '}  " 

Dr.  Macpherson  sums  up  by  saying,  "  What  has  been  done 
in  Bath  can  he  done  again.  The  hotels  in  Bath  are  good ; 
lodgmgs  in  the  fine  squares,  parades,  and  crescents  are  equal  to 
anything  abroad  ;  whilst  many  of  the  complaints  sent  to  the 
contment  could  be  treated  just  as  well  m  Bath,  where  it  is 
commonly  desirable  for  these  cases  to  remam  in  England ;  and, 
moreover,  the  waters  can  be  drunk  and  the  baths  used  all  the 
year  round."  I  can  bear  testimony,  and  it  is  my  object  to 
give  testimony  from  personal  knowledge  and  experience,  to  the 
truth  of  these  statements  of  Dr.  Macpherson.  There  are 
thousands  of  persons  who  can  ill  afford  the  expense,  and  to 
whom  the  journey  is  simply  disastrous,  who  xjut  themselves  to 
great  personal  pain,  discomfort,  and  inconvenience,  to  be 
treated  at  certain  contmental  Spas,  when  they  could  be  far 
better  and  even  more  successfully  treated  at  Bath.  On  the 
other  hand,  those  invalids  who  seek  change,  travel  and  excite- 
ment, and  can  get  it  to  their  heart's  content,  m  a  truly  royal 
manner,  at  the  fashionable  European  Spas, — are  they  the 
better  for  it  ? 

After  these  rather  discussive  remarks  about  Bath,  let  me  say  a 
few  words  about  swellings  of  the  Barsce  Mucoste  and  Synovial 
Biirsce.  You  will  remember  that  when  speaking  to  you  of  the 
anatomy  of  joints  I  called  your  attention  to  these  structures.  I 
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told  you  that  they  consisted  of  spaces  in  the  connective  tissue, 
and  that  their  walls  were  formed  of  this  membrane  covered  by 
epithelium;  that  they  contahied  a  fluid  in  many  respects  analo- 
gous to  synovial  fluid,  the  use  of  which  was  to  prevent  undue 
friction  when  tendons  glide  over  projecting  bony  surfaces ;  they 
form,  in  fact,  simple  or  m-egular  cavities  in  the  subcutaneous 
areolar  tissue.     For  my  purpose  it  is  enough  if  I  class  these 
two  forms  of  burste  together.    They  exist  in  the  neighbourhood 
of,  and  sometimes  communicate  with  the  cavities  of  joints, 
notably  on  the  inner  and  lower  part  of  the  thigh,  between  the 
integument  and  front  of  the  patella,  over  the  olecranon 
malleoli,  and  other  prominent  parts.    They  are  in  direct  com- 
munication with  the  lymphatics,  and  inflammatory  products 
are  absorbed  from  them  with  great  readiness.    These  burste 
may  be  acutely  inflamed,  and  extend  to  suppuration,  as  in 
housemaid's  knee.    But  I  am  desirous  to  call  your  attention 
to  what  is  usually  designated  Dropsy  of  the  Burses,  frequently 
of  rheumatic  or  gouty  origin.     It  usually  consists  of  an 
accumulation  of  serous  fluid  which  distends  its  walls  and  gives 
rise  to  considerable  swelling.    There  may  be  both  pain  and 
tenderness,  but  this  is  exceptional.    Yet,  if  these  collections  of 
fluid  are  permitted  to  remain  without  treatment,  the  result  is 
that  the  walls  become  thickened,  and  then  they  are  very 
diflicult  of  cure,  and  sometimes,  even  when  cured,  they  are 
Kable  to  recur.    As  far  as  my  experience  goes,  these  swellings 
are  less  simple  than  they  appear,  and  they  do  not  readily  yield 
to  the  counter-irritant  treatment  which  is  usually  adopted.  I 
allude  to  painting  them  with  tincture  of  iodine,  the  application 
oi  blisters,  setons,  incision,  drainage  tubes,  &c. 

In  my  teachings  to  you  relative  to  the  effects  of  massage 
and  electricity,  I  do  not  think  that  the  greatest  sceptic  can 
accuse  me  of  relegating  to  these  modes  of  treatment  a  potency 
which  I  have  not  proved  by  experience  and  practice  that  they 
undoubtedly  and  unquestionably  possess,  and  when  I  look 
back  through  the  past  at  those  cases  in  the  treatment  of  which 
1  have  been  unsuccessful,  my  only  regret  is  that  I  was  not  at 
one  time  so  conversant  and  familiar  with  these  modes  of 
treatmg  disease  as  I  have  been  during  the  later  years  of  my 

}rlT°"'^  ?  ^  ^'^'^  heterogeneous  solid 

giowths  were  to  be  dispersed  by  massage  I  should  rightly  and 

everything  which  I  have  said  or^  shall 
have  m  the  future  to  say  relative  to  the  potential  value  of 
SedX^'?^?T^i  /i^h  doubt,  scepticism,  and  ^. 

ciedulity ;  but  I  have  substantiated,  and  can  give  evidence 
and  make  good  every  and  all  claims  which  I  have  ever 

tieatmenT'  ^"^^  ^^l'^^^^^  ^°de  of 
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In  bursal  swellings,  mucosal  or  synovial,  massage  is  the 
remedy.    The  more  recent  they  are  the  more  rapidly  do  they 
yield.    I  have  under  my  care  at  the  present  time  a  gentleman, 
naturally  gouty,  who  suffers  from  these  swellings  at  the  lower 
and  inner  part  of  the  thighs  communicating  with  the  knee 
joints.    The  latter  are  very  little  enlarged,  but  the  swellings 
have  extended  to  huge  dimensions.     They  are  slightly  painful 
upon  pressure,  but  he  wakes  every  morning  on  account  of 
the  dull,  aching,  wearying,  and,  as  he  calls  it,  sickening  pain 
which  they  cause  him ;    no  doubt  this  pain  is  due  to  the 
tension  and  pressure  exerted  upon  surrounding  structures. 
This  is  the  third  time  that  he  has  suffered  from  them,  and  in 
each  case  they  have  been  associated  with  gouty  and  dyspeptic 
symptoms,  but  they  have  readily  yielded  to  careful  and  well 
directed  massage  manipulations.    In  other,  but  similar  con- 
ditions, my  masseurs  have  met  with  the  same  success.    I  can 
only  maintain  that  these  results  are  extremely  gratifying,  and 
such  proofs  cannot  be  conscientiously  ignored  or  set  aside. 
Some  surgeons  have  said  to  me,  "It's  all  very  well,  but  any 
treatment  will  cure  certain  cases,  or  no  treatment  at  all.  I'll 
give  you  a  case,  and  see  where  your  massage  will  be."    I  am 
quite  open  to  receive  such  cases  and  put  them  to  the  test,  but 
I  will  first  exercise  my  judgment  upon  them  and  base  my 
verdict  as  to  the  result  according  to  their  nature. 

Stiff  Joints — Piheumatic  and  Gouty  Joints. — Joints  become 
stiff  from  disuse,  from  acute  inflammation,  or  from  sub-acute 
and  chronic  inflammation.    The  most  common  form  of  stiff 
joint  is  from  disuse,  with  co-existent  disuse  of  muscles.  Take 
'a  case  of  Colhs'  fracture;  it  is  common  after  a  month's 
incarceration  of  the  forearm  and  hand  to  find  the  wrist  and 
finger  joints  almost  immovable.    Here  we  have  stiffness  from 
mere  restramt  of  function,  and  it  may  be  three  weeks  or  three 
months  before  normal  mobihty  is  restored;    the  muscles 
and  joints  have  to  re-adapt  themselves  to  their  lost  harmonious 
co-relationship.    Again,  we  will  take  a  case  of  suppurative  m- 
flammation  of  the  knee-jomt.    Durmg  the  acute  stage  and 
that  of  suppuration  rest  is  not  only  essential  but  compulsory, 
the  acute  pain  of  the  joint,  independently  of  the  will  of  the 
patient,   inhibits    the    sub-conscious  automatic  functional 
activity  both  of  joints  and  muscles,  and  it  is  of  little  con- 
sequence whether  the  limb  is  restramed  or  not,  movement  is 
arrested,  unless  it  be  of  a  spasmodic  or  jerky  character ;  ex- 
tension of  the  foot  and  counter-extension  at  the  hip  are  alone 
required.    If  my  knowledge  of  these  conditions  is  of  any  value, 
let  me  advise  you  never  to  incarcerate  either  inuscles  or 
joints.    Give  your  inuscles  liberty  of  action,  as  far  as  it  is 
reasonable  and  compatible  with  physiological  rest,  and  m  the 
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case  of  joints,  let  3^0111-  great  consideration  be  restoration  of 
function.  I  may  be  Avrong,  nevertheless  it  is  my  opinion,  that 
too  great  conservative  action  on  the  part  of  the  surgeon  in 
reference  to  joints,  is  unsound  in  principle,  and  opposed  to  all 
laws  of  physiology  and  common  sense.  It  has  established 
impostors,  charlatans,  and  quacks,  when  such  as  those  could 
never  have  existed  if  massage  and  mechano-therapy  had  not 
been  considered  a  violation  of  the  system  of  so-called  scientific 
canonization.  We  know  quite  well  that  massage  will  not 
break  down  adhesions,  but  we  do  not  as  yet  know,  and  we  have 
no  laws  to  guide  us,  when  an  attempt  should  be  or  should  not 
be  made  to  break  them  down  in  a  very  large  number  of  cases. 
But  the  consideration  of  this  subject  in  its  entirety  is  not 
within  the  scope  of  my  lecture,  although  I  could  say  very  much 
about  it. 

Now  massage  in  all  rheumatic  and  gouty  affections  is  of  the 
utmost  value,  whether  they  be  of  muscles  or  of  joints ;  and  if 
it  be  adopted,  as  it  should  be,  at  an  early  stage,  much  misery 
and  pain  will  be  averted,  and  many  a  useless  limb  will  be 
made  whole  and  sound. 
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MASSAGE  IN  SLEEPLESSNESS,  PAIN,  DIPSOMANIA, 
MOEPHIOMANIA,  AND  MELANCHOLIA. 

The  value  of  IMassage  iii  these  troublesome  conditions,  rousing  dormant 
faculties,  preventing  and  subduing  unnatural  habits,  restoring  tone,  strengtli 
and  failure  of  resisting  power — Carpenter  on  IMental  Physiology — Its  moral 
nature — The  normal  Relationsliip  of  Mmd  and  Body — Hereditary  transmission 
of  acquired  habits — A  sub-conscious  state  apart  from  the  Moral,  Mental, 
and  Psychical  states — Bain  on  Mind  and  Body — Sleeplessness — Causes  of 
sleeplessness — Result  of  sleeplessness — Influence  of  Massage  in  producing 
sleep — -The  attributes  of  the  Masseur,  and  some  conditions  relating  to  tlie 
patient — Massage  manipulations  of  the  head  detailed — Pain  a  common 
sensation — Ideal  pain — Pains  of  Locomotor  Ataxy  treated  by  ]\Iassage  and 
Galvanism — Ferrier  on  pleasure  and  pain — Meynert  on  pain  and  feeling — • 
Dipsomania — Morphiomania — IMelancholia. 

To-day  I  have  to  speak  to  you  upon  subjects  relatmg  to  the 
known  as  well  as  to  the  unknown  subjects  which  are  withm  the 
comprehension  of  man  up  to  a  given  standard,  but  over  this 
point  it  is  beyond  the  human  mind  to  do  more  than  theorize, 
and  at  the  best  our  conclusions  are  vague,  uncertain,  and 
obscure.  I  allude  to  the  inner  consciousness  of  man.  Dr. 
Carpenter,  in  his  work  on  "Mental  Physiology,"  says,  "To 
whatever  extent  we  may  be  ready  to  admit  the  dependence  of 
our  mental  operations  upon  the  organization  and  functional 
activity  of  our  nervous  system,  we  must  also  admit  that  there 
is  something  beyond  and  above  all  this,  to  which,  in  the  fully 
developed,  self-regulated  intellect  that  activity  is  subordinated, 
whilst  in  rudely  trampling  on  the  noblest  conceptions  pf  our 
moral  nature  as  mere  delusions,  the  purely  materialistic 
hypothesis  is  so  thoroughly  repugnant  to  the  intuitive  con- 
victions of  mankmd  in  general,  that  those  who  really 
experience  these  are  made  to  feel  its  fallacy  with  a  certainty 
that  renders  logical  proof  unnecessary." 

Unquestionably  the  normal  relationship  of  mind  and  body  is 
co-existent  with  a  self-determining  power  which  adapts  itself  to 
its  speciaHzed  environment,  and  which  can  rise  above  all  the 
promptmg  oi  suggestion,  mould  itself  to  external  circumstances, 
to  its  requirements,  and  to  that  which  is  best  and  noblest  and 
purest  in  life.  Is  this  correlative  integrity  of  mind  and  body  the 
habitual  and  fundamental  part  of  human  nature  ?  For  myself, 
I  can  scarcely  reaHze  it,  and  it  must  be  admitted  that  tlie 
material  luorld  outside  ourselves  must  govern  and  act  recipro- 
cally with  a  self- deter  mining  x)ower  within  ourselves though 
the  faculty  of  appreciation  and  perception  and  reasonmg  must 
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Tje  in  direct  relationship  with  the  integrity  of  our  physical 
organization.  Eetinal  defects  will  lead  to  a  perversion  of  colour 
IKvception;  we  derive  our  notion  of  solid  form  by  a  process  of 
mental  construction  which  may  be  materially  altered  by  some 
visual  defect. 

All  the  phenomena  which  evidence  the  influence  of  the 
body  on  the  mind,  of  physical  upon  psychical  states,  demon- 
strate in  a  marked  manner  how  the  metaphysical  part  of 
our  nature  must  be  influenced  by  the  physical.  The 
normal  activity  of  the  mmd  is  dependent  upon  the  due  supply 
•of  healthy  pabulum  to  nourish  the  brain,  and  defects  m 
mental  processes  can  frequently  be  traced  to  poisonous 
material  received  from  without,  and  generated  within  our- 
selves, having  marked  effect  upon  our  volitional  control  and 
ideation.  Hereditary  transmission  of  acquired  liahits  which 
have  modified  the  bodily  constitution  of  the  parent  repeat 
themselves  in  the  offspring,  but  this  reproduction  of  the 
parental  model  may  be  attended  with  considerable  variation. 
This  is  not  only  delineated  in  character  and  temperament, 
vices  and  virtues,  but  also,  as  Sir  James  Paget  has  pointed  out, 
"  the  formative  power  is  often  exercised,  not  only  in  maintain- 
ing the  original  type,  but  also  in  keeping  up  some  acquired 
pecuHarity,  as  for  example,  m  the  perpetuation  of  the  scar  left 
after  the  healing  of  a  w^ound." 

The  physiology  of  habit  is  intimately  associated  with  our 
bemg,  and  becomes  part  of  our  being,  and  may  be  counted 
among  the  psychical  principles  of  association.  Unfortunately, 
in  bad  as  Avell  as  in  good  habits,  the  sequence  of  mental  action 
which  has  been  frequently  repeated  tends  to  perpetuate  itself,  so 
that  we  find  ourselves  automatically  prompted  to  think,  feel  or 
do  what  we  have  been  before  accustomed  to  think,  feel  or  do  under 
Hke  circumstances,  without  any  consciously  formed  purpose  or 
anticipation  of  results.  Habit  must  be  an  inductive  process 
generated  withui  ourselves,  and  by  ourselves,  but  not  necessarily 
of  ourselves ;  yet  how  often  is  it  superior  to  ourselves,  even  in 
spite  of  intense  voHtional  effort  to  counteract  it.  The  dipso- 
maniac can  verify  the  truth  of  this  statement.  There  is  a  subcon- 
scious state  m  our  existence  (apart  from  the  moral,  mental,  or 
psychical),  distinct  altogether  from  what  we  know  as  our 
conscious  ego,  and  which  we  may  term  our  unconscious  ego ; 
It  IS  111  direct  continuity  and  relationship  with  our  organic  or 
inner  hfe,  just  as  our  conscious  ego  is  in  direct  relationship 
with  our  volitional  or  outer  life.  Both  are  alike  acted  upon 
aiid  impressed  by  surrounding  media,  but  there  is  this  difference, 
that  m  the  former  we  are  only  made  aware  of  its  existence  by 
effects,  the  impress  is  to  us  unknown,  whilst  in  the  latter  the 
impress  is  recognized  and  becomes  converted  into  a  conscious 
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volitional  experience.  And  again,  the  former  may  produce 
physical  or  psychical  disturbance,  or  both,  just  in  the  same  way 
as  the  latter.  It  is  quite  possible  that  some  may  call  this 
disease I  have  no  objection  to  this,  but  it  must  receive  due 
recognition  if  we  are  to  comprehend,  only  in  part,  many  of  the 
obscure  phenomena  of  undefined  nervous  states,  of  which  there 
are  not  a  few. 

I  will  now  quote  to  you  a  passage  from  Prof.  Bain's 
woi-li  on  "Mind  and  Body";  I  shall  then  place  you  in  a 
position  to  follow  some  of  my  simple  ideas  concerning  the 
conditions  we  are  about  to  discuss.  "We  have  every  reason  for 
believing  that  there  is  in  company  with  all  our  mental  pro- 
cesses an  unbroken  material  succession.  From  the  ingi-ess  of 
a  sensation  to  the  outgoing  responses  m  action  the  mental 
succession  is  not  for  an  instant  dissevered  from  a  physical 
succession.  A  new  prospect  bursts  upon  the  view  ;  there  is  a 
mental  result  of  sensation,  emotion,  thought,  termmatmg  m 
outward  display  of  speech  or  gesture.  Parallel  to  this  mental 
series  is  the  physical  series  of  facts,  the  successive  agitation  of 
the  physical  organs.  .  .  .  While  we  go  the  round  of  the 
mental  circle  of  sensation,  emotion,  and  thought,  there  is  an 
unbroken  physical  circle  of  effects.  It  would  be  mcompatible 
with  everything  we  know  of  cerebral  action  to  suppose  that 
the  physical  chain  ends  abruptly  in  a  physical  void  occupied 
by  an  immaterial  substance,  which  immaterial  substance,  after 
working  alone,  imparts  its  results  to  the  other  edge  of  the 
physical  break,  and  determines  the  active  response — two 
shores  of  the  material  with  an  intervenmg  ocean  of  the 
immaterial.  There  is,  in  fact,  no  rupture  of  nervous  con- 
tinuity. The  only  tenable  supposition  is  that  mental  and 
physical  proceed  together  as  undivided  twins.  When,  therefore,, 
we  speak  of  a  mental  cause,  a  mental  agency,  we  have  always, 
a  tivo-sided  cause,  the  effect  produced  is  not  the  effect  of  mind 
alone,  but  of  mind  in  company  with  body." 

Sleeplessness  may  be  truly  defined  as  an  mfirmit3\  It  grows, 
surely  and  unconsciously  by  habit ;  it  becomes  aggravated  and 
increased  by  continuance ;  it  is  the  precursor  of  the  most 
serious  consequences ;  it  is  invariably  associated  with  an 
irritable,  excitable,  overtaxed  condition  of  the  brain ;  it  denotes 
a  laxity  of  the  cerebral  vessels,  and  a  sluggishness  of  the 
cerebral  circulation ;  it  is  an  unnatural  and  abnormal  per- 
version of  one  of  the  grandest  of  nature's  laws.  Best  of  mind 
and  body  by  sleep,  untrammelled  sleep,  is  essential  to  the  due 
performance  of  both  mental  and  bodily  labour,  and  to  the 
physical  and  mental  well-bemg  of  man.  The  chief  cause  of 
sleeplessness  is  an  irritable  state  of  the  brain  and  its  vascular 
supply.    The  sleepless  brain  is  almost  invariably  an  over-taxed 
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Lrain :  a  brain  may  be  unconsciously  as  Avell  as  consciously 
over-taxed.  It  is  a  question  how  far  nutritional  changes  take 
place  in  the  brain  during  sleep.  There  can  be  Httle  doubt  that 
in  sleep  potential  energy  accumulates,  and  the  freshness  and 
vigour  of  body,  the  clearness,  brightness,  and  activity  of 
intellect  after  a  good  night's  rest  are  indicative  of  power  and 
capacity  for  work  which  did  not  exist  previously.  In  health, 
fatigue  and  sleep  go  hand  in  hand,  but  even  in  health  one 
finds  sometimes  that  over-fatigue  from  too  great  muscular 
exercise  tends  to  an  irritable  state  of  the  brain  and  sleepless- 
ness, and  this  is  usually  attended  with  some  amount  of  mental 
excitement.  There  are  degrees  of  sleeplessness :  sleep  pure 
and  unadulterated  is  free  from  dreams  and  bodily  irrifcabilit5^ 
Some  people  apparently  sleep  all  night,  but  the  bram  is  in 
a  state  of  fitful  wakefulness,  and  this  is  perhaps  more  harmful 
than  no  sleep ;  others,  again,  will  go  to  l3ed  feeling  thoroughly 
tired,  wearied,  and  exhausted,  but  in  the  course  of  two  or  three 
hours  awake,  and,  do  what  they  will,  sleep  does  not  return  : 
this  is  the  most  common  form  of  sleeplessness.  Sleep  begets 
sleep,  and  wakefulness  begets  wakefulness.  Ovdinary  2>rofou nd 
sleep  indicates  a  suspension  of  sensorial  activity,  but  the  spinal 
cord  in  relation  with  the  sympathetic  system  of  nerves,  and 
their  ganglionic  reflex  communications  are  ever  in  a  state  of 
responsive  and  unwearying  normal  excitation.  All  reflex 
movements  necessary  to  the  maintenance  of  organic  life  can  be 
excited  by  appropriate  stimuli,  and  even  ordinary  volitional 
movements  can  be  stimulated  into  reflex  action  without  the 
conscious  ego  being  aroused.  Dr.  Carpenter  gives  the  following 
amusing  and,  to  us,  instructive  story  in  relation  to  this.  "  It  is 
said  that  the  Dacoits,  or  professional  thieves  of  India,  have  been 
known  to  steal  a  mattress  from  beneath  a  sleeper  by  taking 
advantage  of  this  tendency.  They  begin  with  intensifying  his 
sleep  by  cjently  farming  his  face,  and  then,  when  they  judge 
him  to  be  in  a  state  of  profound  insensibihty,  they  gently 
tickle  whatever  part  of  his  body  may  lie  most  conveniently  for 
that  purpose.  The  sleeper,  withdrawing  himself  from  this 
n-ritation  towards  the  edge  of  the  mattress,  the  thief  again 
fans  his  face  for  a  while  and  repeats  the  tickling,  which  causes 
ii  further  movement,  and  at  last  the  sleeper  edges  himself 
oft  the  mattress  with  which  the  thief  makes  away." 

_  It  IS  interesting  to  note  the  requirements  of  different  indi- 
viduals with  regard  to  sleep :  some  people  seem  to  require 
<i  great  deal,  others  can  do  with  a  very  httle.  I  am  quite  sure 
that  too  much  bed,  if  not  too  much  sleep,  is  prejudicial,  though 
ii  certain  amount  is  absolutely  necessary. 

The  brain  itself,  no  doubt,  is  essentially  at  fault  in  some 
lorms  of  sleeplessness,  the  causes  being  chiefly  worry,  anxiety 
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trouble,  over-work  and  mental  distress.  But  these  causes  in 
time  pass  away  and  still  the  sleeplessness  continues:  the 
brain  has  got  into  the  Itabit  of  wakefulness,  and  the  nervous 
system  is  irritable  in  consequence.  Sleeplessness  for  a  time 
may  be  attended  with  an  increase  of  brain  power  due  to  a 
sthenic  condition  of  its  circulation,  but  the  break-down,  when 
it  comep,  is  iii  some  cases  simply  disastrous,  and  partial  or 
total  failure  of  the  intellectual  and  reasoning  power  may  be 
the  result. 

There  are  people  who  can  will  themselves  to  sleep.  This 
I)Ower  has  been  ascribed  to  great  generals,  such  as  Wellington 
and  Napoleon.  Others,  again,  are  said  to  have  the  power  to 
will  themselves  not  to  sleep.  For  my  own  part,  I  scarcely 
know  which  is  the  more  difficult,  but  this  I  do  know, 
that  it  is  a  comparatively  easy  matter  to  get  a  patient  to  sleep 
by  massage  manipulations,  in  fact  much  more  easy  than  to 
keep  a  patient  awake  who  is  dead  heat. 

It  is  astonishing  what  slight  influences  will  often  bring  about 
or  retard  sleep.  Every  one  knows  the  influence  of  habit,  not 
only  in  regard  to  time,  but  also  as  to  place  and  circumstances, 
in  predisposing  to  sleep.  It  is  related  of  the  Abb^  Faria  who 
acquired  notoriety  through  his  power  of  inducing  somnambu- 
lism, that  he  was  accustomed  merely  to  place  his  patient  m  an 
arm  chair,  and  then,  after  telling  him  to  shut  his  eyes  and 
collect  himself,  to  pronounce  in  a  strong  voice  and  imperative 
tone  the  word  "dormez,"  which  was  usually  successful.  Dr. 
Carpenter  states,  "  It  is  one  of  the  most  curious  phenomena  of 
the  'biological'  state,  that  in  many  subjects,  at  least,  sleep  may 
be  induced  in  a  minute  or  less,  by  the  positive  assurance  with 
which  the  mind  of  the  individual  becomes  possessed  that  it 
will  and  must  supervene."  I  had  a  curious  but  not  uncommon 
instance  of  this  in  a  patient  only  a  fortnight  ago.  He  was 
complaming  sadly  of  want  of  sleep.  After  the  night's  massage 
he  went  to  sleep  comfortably  for  two  or  three  hours,  but  then 
awoke,  and  remained  awake  for  some  hours.  Although  he 
tried  and  tried  to  go  to  sleep,  his  own  will  and  determina- 
tion were  of  no  avail.  He  would  not  take  opium,  chloral,  or 
belladonna ;  he  had  taken  bromide  of  potass  in  large  doses, 
but  it  had  no  effect.  I  prescribed  for  him  a  draught  of 
which  he  agreed  not  to  know  the  composition  :  it  contained 
only  ten  grains  of  bromide  and  a  little  alkali,  but  I  assured 
him  it  would  give  him  sleep,  and  my  only  fear  was  that  he 
would  sleep  too  much.  This  gentleman,  after  being  massaged, 
took  his  draught  and  slept  with  only  one  slight  intermission 
for  fourteen  hours.  His  fire  was  lighted  as  usual  at  seven 
o'clock  in  the  morning  without  in  any  way  disturbmg  his 
slumbers,  and  at  eleven  o'clock  when  his  masseur  waited  upon 
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liim  he  had  to  leave,  because  his  patient  was  still  sleeping 
soundly.  I  might  say  I  had  the  entire  confidence  of  my 
patient,  and  when  I  told  him  in  a  very  decided  way  that  he 
could  not  fail  to  sleep,  I  have  every  reason  to  think  that  he 
thoroughly  believed  me. 

The  psychology  of  sleep  is  a  deeply  interesting  study,  but  it 
leads  us  into  a  vast  field  of  thought  about  which  there  is  so 
much  that  is  ambiguous,  delusive  and  hypothetical,  that  I 
thmk  we  had  better  leave  it  alone ;  at  all  events,  it  is  not 
withm  my  present  range  of  thought  or  diction. 

The  question,  however,  which  concerns  us,  is  this :  Have  w6 
m  massage  an  agent  which,  as  a  rule,  will  so  far  act  upon  and 
suspend  or  inhibit  sensorial  activity  in  our  patients  as  to 
induce  sleep  ?  And  if  so,  to  what  part  of  the  body  are  our 
manipulations  to  be  appHed  ?  And  in  what  are  those  manipu- 
lations to  consist  ?  I  do  not  think  that  any  person  to  whom 
massage  has  been  administered  can  for  a  moment  doubt  its 
soothmg  and  calmative  influence.  This  should  be  the  first 
effect  of  our  efforts,  we  cannot  hope  to  induce  sleep  if  we  are 
unable  to  tranquillize,  calm,  and  soothe.  It  sometimes  hap- 
pens that  our  manipulations  produce  irritability  rather  than 
composure,  but  this  is  not  usually  the  case.  I  am  willing  to 
admit  that  many  otherwise  excellent  masseurs  are  quite 
unfitted  for  this  task ;  it  requires  and  demands  a  special  organi- 
zation, a  lightness  of  touch,  a  sense  of  confidence,  and  an 
assurance  of  results,  which  all  do  not  possess.  The  character 
of  the  masseur  must  be  imbued  with  motive,  induction, 
persuasion,  solicitation,  encouragement  and  inspiration;  the 
power  of  control,  restraint,  and  authority  must  be  so  exercised 
with  purposiveness  and  intenseness  that  the  patient  is 
made  aware  of  his  influence  and  yields  himself  to  his  treat- 
ment with  a  spu-it  of  obedience,  subjection,  and  unswervintr 
trust.  ^ 

You  will  not  unfrequently  find  that  patients  suffering  from 
vervous  sleeplessness,  which  is  the  most  common  form,  will  have 
then-  novels  by  their  bedside,  their  heating  apparatus  at  hand 
lor  warmmg  beef  tea,  their  dressing  gown  and  their  slippers 
placed  conveniently  for  them  to  get  up  and  walk  about,  and 
everythmg  m  fact  arranged  by  their  anxious  friends  to  while 
jjway  the  dreary  hours  of  night.  All  these  must  be  removed. 
Ascertain  exactly  the  precise  position  in  which  the  patient  lies; 
see  that  the  teet  are  to  the  south  and  the  head  to  the  north  ; 
and  under  any  circumstances  have  the  bed  freshly  made,  and 
the_  pillows  arranged  quite  in  accordance  with  the  patient's 
desires.  Ensure  the  offices  of  nature  being  duly  performed, 
and  place  a  hot  wa  er  bottle  at  the  foot  of  the  bed,  extinguish 
all  gas  lights,  and  have  one  candle  only  burning,  and  if  the 
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lire  is  blazing  damp  it  down.  Now  make  sure  that  your 
patient  s  feet  and  legs  are  warm  and,  if  necessary,  let  the  lower 
halt  of  the  bed-clothes  consist  of  flannel  (nme-tenths  of  the 
sleep  essness  is  created,  maintained  and  supported  by  defective 
circulation  in  the  lower  limbs) ;  at  all  events,  do  not  think  that 
you  are  going  to  compose  your  patient  into  sleep  until  you 
have  made  the  legs  warm  below  the  knees.  If  need  be  they 
must  be  well  massaged,  but  you  know  I  recommend,  as  a  rule 
the  lower  extremities,  buttocks  and  abdomen,  to  be  manipulated 
in  the  morning,  and  the  upper  extremities,  spme,  head,  and  neck, 
at  night.  But  please  to  remember  there  are  no  rules  without 
exceptions,  and  that  I  am  now  telling  you  what,  in  my  experi- 
ence, I  have  found  best  to  do  for  nervous  sleeplessness.  Well, 
having  thus  far  completed  your  arrangements,  turn  your 
patient  over  towards  the  side  and  manipulate  the  spine  by 
effleurage  movements  for  about  five  mmutes,  then  take  the 
arms  and  serve  them  in  the  same  way;  if  the  patient  moves 
hurriedly,  check  her  or  him  at  once.  Enjoin  absolute  silence. 
Then  you  should  make  the  patient  take  one  dozen  slow,  pro- 
longed inspirations  with  the  mouth  closed,  and  let  the  arms 
lie  loosely  upon  the  fore  part  of  the  body;  and  now,  after  having 
arranged  the  bedclothes  with  due  consideration,  you  commence 
to  massage  the  head,  the  forehead,  the  eyes,  and  behind 
the  ears. 

I  called  your  attention  to  these  manipulations  in  my 
second  lecture,  but  I  will  briefly  allude  to  them  again,  particu- 
larly in  reference  to  the  induction  of  sleep.  Pass  your  extended 
fingers  over  the  forehead  upwards  and  through  the  hair  (makmg 
the  patient  close  the  eyes  and  keep  them  closed)  Hghtly,  softly, 
but  effectively :  repeat  these  movements  twenty,  thirty,  or  forty 
times,  according  to  the  circumstances  of  the  case ;  you  can  never 
hope  to  be  successful  unless  you  acquire  the  habit  of  thinking 
and  judging  for  yourselves.  Now  place  your  thumbs  upon  the 
nasal  eminence,  and  carry  each  respectively  upwards  and  out- 
wards over  the  frontal  eminences,  say  twenty  times.  These 
movements  should  be  performed  with  a  slight  degree  of  pressure, 
but  very  slowly  and  deliberately;  now  carry  your  thumbs, 
commencing  from  the  nasal  eminence,  along  the  superciliary 
ridges  above  the  eyebrows  to  the  external  angular  processes  of 
the  frontal  bone ;  after  this,  place  the  thumbs  just  above  the 
internal  angular  processes,  and  with  very  light,  very  slow 
movements  pass  over  the  eyes  to  the  external  angular  processes ; 
next  carry  your  thumbs  from  the  internal  angular  process 
downwards  and  outwards  over  the  cheek  beneath  the  malar 
bone;  last,  but  by  no  means  least,  place  your  fingers  behind 
the  ears,  over  the  superior  portion  of  the  mastoid  process  of 
the  temporal  bone,  and  draw  them  lightly  over  this  process,  to 
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the  angle  of  the  jaws  around  their  rami  to  the  mental 
eminence. 

I  have  given  you  as  good  a  description  as  I  can  well  do,  and 
now,  if  you  will  watch  me  carefully,  I  will  go  through  these 
movements  upon  this  patient  so  that  you  may  not  only 
see  and  judge  for  yourselves,  but  practice  with  a  deter- 
mination and  will  to  learn.  At  all  events,  I  shall  expect 
jou  to  acquit  yourselves  creditably  when  I  come  to  test  your 
"Capability.  You  know  I  cannot  make  you  massage,  I  can 
only  direct  and  show  you  how  these  manipulations  are  best 
^jerformed. 

I  need  scarcely  tell  you  that  massage  for  sleeplessness  should 
be  carried  out  at  night,  the  later  (in  reason)  the  better.  I 
know  of  no  other  application  of  massage  so  interesting  in  its 
results  as  this.  Many  times  have  I  left  patients  in  the  sweetest 
■of  profound  slumbers,  after  carrying  out  the  manipulations 
which  I  have  just  briefly  portrayed.  I  hope  that  I  have  made 
this  form  of  massage  quite  clear  to  you,  as  I  have  endeavoured 
to  give  a  somewhat  detailed  account,  not  only  of  the  manipula- 
tions themselves,  but  of  other  points  of  importance  relative  to 
■certain  adjuncts,  which,  trifling  as  they  appear,  are  nevertheless 
of  consequence.  Upon  another  occasion  I  will  give  you  some 
•curious  particulars  of  cases  of  sleeplessness  which  have  come 
under  my  care,  and  which  have  been  treated  by  massage.  But 
I  must  now  pass  on  to  the  consideration  of  massage  for  the 
relief  of  pain. 

Pain. — With  reference  to  pain,  let  me  first  tell  you,  by  way 
•of  repetition,  that  the  first  duty  of  the  masseur  is  to  relieve  it 
and  never  to  inflict  it  unnecessarily.  What  is  pain  ?  We  must 
■endeavour  to  know  something  about  it,  and  we  shall  then  be 
in  a  better  position  to  cure  it.  I  have  told  you  that  the  nervous 
system  of  man  is  made  up  of  specialized  material  havmg 
■correlative  functions,  forms  of  force— sentient,  motor,  ideational, 
•of  which  mind  is  the  evolutional  outcome.  As  pain  is  a  com- 
mon sensation,  we  know  that  it  is  associated  with  the  sensory 
-and  sentient  part  of  our  being.  If  the  sentient  channels  are 
•destroyed  by  inhibition  or  disease,  the  sensorium  is  incapable 
•of  recemng  by  impression  that  (whatever  it  may  be)  which 
gives  rise  to  the  sense  of  either  pain  or  pleasure.  A  blind  man 
■cannot  appreciate  in  the  ordinary  way  and  derive  pleasure 
hom  an  Alpme  sunset,  but  it  may  be  graphically  described  to 
him,  and  the  ideal  impress  which  is  thus  conveyed  to  his  brain 
•elicits  an  unquestionable  acknowledgment  of  the  sense  of 
pleasure.  Neither  can  he  witness  some  tragic  occurrence,  but 
this  m  like  manner,  may  be  made  known  to  him,  and  it  also 
•excites  the  sense  of  most  painful  anguish.  Therefore  from 
this  reasoning  I  think  we  may  fairly  conclude  that  both 
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pleasure  and  pain  have  an  ideal  side :  we  know  they  have  a 
moral  aspect. 

A  man  known  to  suffer  from  an  attack  of  asthma,  when  a 
cat  was  m  the  room  where  he  was  sitting,  upon  hearing  some- 
body remark  that  a  cat  had  come  in  (when  such  was  not  the 
case)  was  seized  with  a  paroxysm,  and  nothing  could  persuade 
him  that  no  such  animal  had  been  there.  This  was  the  result 
of  ideation. 

^  I  merely  draw  your  attention  to  this  to  show  you  that  there 
IS  an  ideal  side  to  sensory  impressions.  It  is  far  too  long  a 
story  to  _  go  into  carefully,  therefore  ideal,  or,  if  you  will, 
imaginative  pain  is  frequently  as  real  to  the  patient  as  though 
some  excitation  to  a  sensory  nerve  actually  existed.  When 
the  excitability  of  the  nerves  which  administer  to  pamful 
impressions  is  increased,  a  shght  touch  of  the  skin  or  a  breath 
of  cold  air  may  excite  the  most  violent  pain.  We  all  know 
how  pain  is  connected  with  mfiammation,  and  even  defects  of 
nutrition.  The  intensity  of  pain  depends  upon  the  excitability 
of  the  sensory  nerves,  the  larger  the  number  of  fibres  affected 
the  more  severe  the  pain.  Pain  is  rarely  continuous  for  any 
great  length  of  time,  it  has,  particularly  in  some  forms  of" 
neuralgia,  its  periods  of  exacerbation  and  diminution.  You 
know  how  in  some  forms  of  neuralgia,  particularly  of  the  eye 
and  the  brow,  it  will  come  on  daily  almost  to  a  minute,  take  a 
definite  time  to  reach  its  pitch  of  intensity,  and  then  decline, 
so  that  its  periods  in  reference  to  time  can  he  easily  calculated. 
The  pains  sometimes  associated  with  posterior  spmal  sclerosis 
are  very  peculiar  and  very  erratic;  they  come  as  quick  as 
lightning,  and  disappear  in  the  same  rapid  manner,  and  when 
the  pain  is  at  its  height,  it  may  be  suddenly  forgotten  by  some- 
thing attracting  the  attention  of  the  patient. 

The  pains  of  locomotor  ataxy  are  worth  considering,  es- 
j)ecially  in  reference  to  treatment  by  massage  and  galvanism, 
for  the  reason  that  they  are  scarcely  influenced  by  drugs  or 
ordinary  external  remedies.  They  may  occur  in  any  part  of  the 
body,  but  their  most  frequent  seat  is  in  the  legs.  The}'  rarely 
correspond  to  the  trunk  of  a  nerve,  but  are  usuall}'  located 
within  a  limited  area,  particularly  of  the  skm,  although  they 
may  extend  to  the  deeper  parts.  They  are  often  described  as- 
lancinating,  stabbing,  burning,  tearing  and  gnawing,  and  it  is. 
their  nature  to  come  on  quite  suddenly.  They  may  last  for 
three  or  four  days.  These  pains,  however,  are  not  alwaj'S  of 
such  an  acute  character :  they  may  be  dull,  aching,  and 
diffuse,  resembling  the  pains  of  rheumatism,  for  which  they 
are  sometimes  mistaken,  and  like  the  pains  known  as  rheu- 
matic, they  may  be  influenced  by  change  in  atmospheric 
conditions,    I  am  bound  to  admit  that  I  have  tried  almost. 
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every  drug  for  the  relief  of  these  pains,  both  externally  and 
internally,  without  any  appreciable  advantage ;  but  for  the  past 
three  years  I  have,  both  in  hospital  and  private  practice, 
obtained  great  relief,  and  in  some  cases  a  cure  for  them  by 
massage  and  the  continuous  galvanic  current.  In  more  than 
one  case  I  remember  to  have  removed  them  by  charging  the 
patient  with  static  electricity  and  making  the  point  of  discharge 
immediately  over  the  painful  part ;  but  now  _my  common 
practice,  and  one  which  I  invariably  adopt  with  decidedly 
satisfactory  results,  is  to  attach  to  the  spine  a  long  sponge 
electrode  (anode)  and  make  a  strong  hot  salt  water  foot-bath 
(kathode),  alternating  the  current  about  once  in  three 
minutes.  The  greatest  strength  of  current,  which  I  ever 
employ  does  not  exceed  ten  milliamperes  in  strength.  I 
have  tried  the  combined  current  in  this  way,  but,  from 
my  experience,  the  voltaic  current  alone  is  much  more 
beneficial. 

To  revert  to  the  nature  of  pain,  we  may  say  that  it  is  a  message 
of  suflering  sent  from  an  injured  part  through  a  chain  of  nerve 
elements,  as  a  message  of  word  symbols  is  transmitted  by  a 
telegraph  wire.  The  purpose  of  pain  may  be  looked  upon  as 
protective.  The  sensation  is  the  warning  sign  of  injury,  and 
cries  for  relief,  not  simply  for  the  avoidance  of  suffering,  but 
for  the  remedy  of  a  state  or  condition  which  threatens  the  in- 
tegrity of  the  tissue  or  organ  in  distress.  It  is  in  this  light 
that  pain  should  be  regarded.  It  may  be  heroic  to  bear 
necessary  pam,  but  to  turn  a  deaf  ear  to  its  warning  cry  is  to- 
commit  an  act  of  folly.  Meynert  says,  "  Pain  is  classified  with 
the  feelijigs,  but  it  is  distinguished  from  sensory  perceptions  by 
its  widespread  irradiation  which  interferes  with  localization. 
Feelings  without  physical  pain  are  termed  emotions.  Emotion 
being  expressive  of  psychical  pain."  I  think  Ferrier  puts  this, 
very  clearly  in  his  work  on  "  The  functions  of  the  brain." 
"  Sensations  are  accompanied  in  consciousness  hj feelings  which 
are  divisible  mto  two  great  classes— Pains  and  Pleasures.  Just 
as  sensations  are  the  subjective  side  of  certain  physical  modifi- 
cations of  the  nerves  and  nerve  centres,  so  pleasurable  or  painful 
sensations  may  be  regarded  as  the  subjective  expression  of  phy- 
sical harmony  or  disharmony  between  the  organism  and  the 
influences  acting  upon  it.  A  painful  sensation  is  a  physiological 
discord  incompatible  with  health  or  comfort,  a  pleasurable 
sensation  is  a  physiological  harmony  promoting  health  and 
comfort.  '  Bam  expresses  this  fact  as  the  law  of  self- 
conservation  :  "  States  of  pleasure  are  connected  with  an 
increase,  states  of  pain  are  connected  with  an  abatement  of 
some  or  all  of  the  vital  functions.  We  know  that  abstraction 
from  existmg  pam  lessens  its  quality  and  its  intensity  as 


•2G8      MASSAGE  IN  SLEEPLESSNESS,  PAIN,  DIPSOMANIA,  ETC. 

■eyiclenced  in  great  writers  and  great  lecturers."  It  is  said  of 
fell-  Walter  hcott  when  writing  the  Bride  of  Lammermoor,  that 
.although  the  subject  at  this  time  of  severe  pain  he  was  often 
relieved  ol  it  by  intensity  of  mental  ideation. 

Having  made  ourselves  somewhat  conversant  with  the  nature 
•ol  pam,  and  knowing  that  pain  is  the  result  of  some  physical 
disruptive  influence  acting  upon  the  sensory  and  sensorial  side 
ot  our  being,  and  also  knowing  that  according  to  the  perception 
of  an  impression,  and  the  manner  in  which  the  impress  is  re- 
<;eived  by  the  sensorium,  we  have  pains  varying  in  distribution, 
<iharacter,  and  intensity,  let  us  consider  very  briefly  the  different 
Jiinds  of  massage  which  we  find  most  useful  for  different  kinds 
of  pam.    Broadly  speaking,  we  have  defined  effleurage  move- 
ments as  being  specially  apphcable  to  the  head  and  body 
.surface ;  petrissage  movements  to  the  deep-seated  muscles  of 
the  extremities  ;  tapotement  movements  to  the  back,  loins, 
buttocks,  and  masses  of  muscle  wherever  situated.    By  way  of 
•deinonstration  let  us  take  a  painful  and  irritable  ovary.  The 
patient  dreads  having  the  parts  touched  on  account  of  the  pain 
which  the  pressure  exercises,  or  seems  to  her  to  exercise,  and 
•do  what  you  will,  unless  you  are  very  clever,  you  cannot  convince 
her  to  the  contrary.    Let  your  manipulations  m  a  case  of  this 
isort  be  of  the  most  gentle  and  soothing  kind,  very  superficial, 
a,nd  rather  away  from  the  tender  spot :  after  a  short  time  you 
will  find  that  you  have  got  over  one  stage  of  the  difficulty, 
.and  then  your  manipulations  can  be  gradually  made  as  deep 
.as  you  please.    In  the  pain  of  lumbago,  if  you  wish  your 
massage  manipulations  to  be  curative,  you  must  work  deeply 
into  the  muscles  by  both  petrissage  and  tapotement.  The 
coarser  the  texture  of  the  structure  to  be  massaged,  the  coarser 
the  form  of  massage  manipulation  is  required.    For  the  relief 
of  pam  we  have  to  consider  at  least  two  very  important  points, 
whether  we  attack  it  locally,  or  whether  we  destroy  the  per- 
•ceptive  nature  of  the  sensorium  upon  which  the  impress  is 
made.    If  we  put  a  patient  to  sleep  by  opium  he  is  oblivious 
to  pain  :  the  pain  is  still  there,  but  he  feels  it  not :  after  the 
23atient  awakes,  the  sensibility  of  the  sensorium  returns  and 
the  pain  is  again  perceived.    Therefore,  as  we  know  that  pain 
must  be  of  the  head  as  well  as  of  the  part  where  it  originates 
or  is  located,  no  matter  to  what  part  it  is  referred,  we  recom- 
mend the  painful  part  to  be  massaged,  and  the  head  as  well.  If 
2)ain  will  keep  (as  it  so  frequently  does)  a  patient  from  sleeping, 
it  is  sometimes  more  necessary  to  procure  sleep  to  relieve  pain 
than  it  is  to  relieve  pain  to  procure  sleep.    If  the  pain  be  due 
to  some  internal  disease,  to  which  local  massage  cannot  be  well 
.iipplied,  masse'eing  the  head  will  frequently  soothe,  comfort 
and  relieve  pain,  although  it  does  not  produce  actual  sleep. 
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You  will  not  unfrequently  find  that  the  more  severe  and  rapid 
the  manipulations  the  greater  rehef  to  pain  they  afford  ;  the 
sensibility  of  the  part  undergoes  momentary  excitability  and 
then  sinks  into  a  state  of  analgassia.  The  spine  is  more  fre- 
quently the  seat  of  hysterical  pain  than  the  knee  or  hip-joint. 
If  you  have  a  case  of  painful  spine  of  hysterical  origin  to- 
treat,  you  must  work  at  it  lightly  at  first,  then  you  may 
gradually  increase  your  pressure.  In  all  parts  the  seat  of 
acute  pain,  if  you  cannot  reconcile  the  patient  to  submit  ta 
treatment,  use  an  application  of  hot  vinegar  and  water,  or  hot 
water  alone,  by  means  of  a  sponge  ;  it  must  be  kept  to  the  part 
for  three  or  four  minutes,  and  then  re-apphed,  if  necessary,  until 
the  acute  sense  of  pain  is  diminished,  when  any  form  of 
manipulation  can  usually  be  tolerated.  Strain,  stress  and 
pressure  are  frequent  causes  of  local  pain,  and  strain,  stress- 
and  pressure  by  massage  are  necessary  to  counteract  these 
conditions.  I  have  already,  I  think,  drawn  your  attention 
to  the  various  applications  of  massage  to  every  part 
of  the  body  for  the  relief  of  pain  and  otherwise,  and  you  know 
I  am  always  very  glad  to  make  clear  to  you  any  point  with 
which  you  do  not  feel  thoroughly  conversant,  but  massage  in 
all  forms  of  pain  is  of  great  interest  from  the  mental  as  well  as 
from  the  physical  aspect. 

I  believe,  but  as  yet  I  have  failed  to  get  much  information 
upon  the  subject,  that  in  dipsomania  and  morphiomania. 
massage  should  be  of  very  great  value.  Thanks  to  men  like 
B.  W.  Eichardson,  Norman  Kew  and  others,  we  know  more  of  the- 
essential  nature  of  dipsomania  and  morphiomania  than  we  at 
one  time  did,  but  these  and  other  forms  of  so-called  mania  give 
evidence  of  an  associated  weakness  of  the  physical  and  moral 
side  of  human  nature  which  can  be  neither  weighed  nor 
measured,  nor  even  located  in  the  cerebral  substance.  The 
causes  of  mania  must  be  evolved  in  the  study  of  psychology,, 
and  the  underlying  nature  of  psychology  can  only  be  evolved  by 
a  careful  analysis  of  clinical  phenomena  from  which  are  to  be 
gathered  the  fundamental  facts  upon  which  these  phenomena, 
are  based.  Morbid  symptoms  are  not  recognized  by  their 
scientific  substratum,  but  in  studying  this  substratum  we  are 
actuated  by  the  desire  to  fathom  the  phenomena  of  disease. 
Manias  must  be  looked  upon  as  psychical  functional  disease  ;. 
by  this  we  mean  a  deficiency  in  the  normal  development  or 
arrangement,  hereditary  or  acquired,  of  the  normal  attributes, 
ol  the  psychical  side  of  man's  nature.  Crichton  Browne 
writing  on  mania  in  "Brain,"  advocates  "  the  more  minute- 
study  ol  the  symptoms  of  mania  with  a  view  to  determinincr 
with  more  or  less  precision  the  position  of  the  bram  lesions, 
upon  which  mental  disease  depends."     This,  however,  is  a 
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pathological  problem  for  future  enquiry  and  research  We 
iaiow  ri  great  deal,  and  our  knowledge  of  the  effects  of  alcohol 
upon  the  nervous  system  and  of  the  tissues  in  general,  is 
gradually  being  developed,  still  it  is  a  question  as  to  how  far 
alcohol  IS  rea  ly  the  cause  of  much  tissue  degenerative  change 
which  IS  attributed  to  it.  Sir  James  Paget  has  stated  that  it 
is  a  point  lor  serious  consideration  whether  the  alcohol  is 
inore  to  blame  than  the  deleterious  material  with  which  botli 
wmes  and  spirits  are  adulterated,  and  Dr.  Dickmson,  m  the 
■discussion  upon  tissue  changes  due  to  alcohol,  now  going  on 
.at  the  Pathological  Society,  stated  that  we  have  to  consider 
whether  some  of  the  effects  of  alcohol  are  not  really  regenera- 
tive as  well  as  destructive. 

I  have  long  mamtamed  that  in  destructive  changes  of  the 
spmal  cord  alcohol  not  only  retards  degenerative  changes  in 
the  nervous  tissue,  but  aids  very  greatly  in  the  building-up  of 
compensatory  material.    The  moral  effects  of  dipsomania  are 
so  well  known  and  so  deplorable  that  I  need  not  allude  to  them. 
There  can  be  no  question  of  doubt  that  if  alcohol  were  banished 
from  the  face  of  the  earth  we  should  be  a  far  happier  and 
more  powerful  race.    It  is  one,  but  only  one  of  the  many 
:SCOurges  afflicting  mankind.    The  term  inebriety  is  unsatis- 
factory, dipsomania  is  comprehensive.    Any  human  being  who 
loses  self-control  (it  does  not  matter  from  what  cause)  becomes 
the  creature  of  impulse,  loses  stability  and  resisting  power,  is 
incapable  of  reason  and  human  judgment,  and,  whilst  this  is 
the  case,  such  person  is  in  every  sense  of  the  word  an  irrespon- 
sible and  maniacal  entity.    Dr.  W.  A.  F.  Browne,  when  the 
first  Medical  Lunacy  Commissioner  for  Scotland,  stated,  "The 
drunkard  not  only  injures  and  enfeebles  his  own  nervous 
system,  but  entails  mental  disease  upon  his  familj^  His 
daughters  are  nervous  and  hysterical,  his  sons  are  weak,  way- 
ward, and  eccentric,  and  sink  under  the  pressure  of  excitement 
•of  some  unforeseen  exigency  or  the  ordinary  calls  of  duty." 
The  experience  of  those  who,  like  Hartley  Coleridge,  have 
inherited  the  craving  for  alcoholic  excitement,  together  with 
the  weakness  of  will  which  makes  them  powerless  to  resist  it, 
whilst  all  their  better  nature  prompts  the  struggle,  must  satisfy 
anyone  who  carefully  weighs  it,  how  closely  connected  their 
psychical  state  is  with  the  physical  constitution  which  they 
inherit,  and  how  small  is  their  own  moral  responsibility  for 
errors  which  are  mainly  attributable  to  the  faults  of  their 
progenitors.    Dr.  Carpenter,  in  his  work  on  "  Mental  Physi- 
ology," in  writmg  of  intoxication  and  delirium,  says,  "There 
is  no  class  of  aberrant  mental  phenomena  which  is  more 
deserving  of  careful  scientific  study  than  that  which  is  produced 
.by  the  introduction  into  the  blood  of  substances  which  are 
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foreign  to  its  composition,  and  which  have  the  special  property 
of  perverting  its  normal  action  upon  the  brain." 

If  one  contrasts  the  brain  of  the  dipsomaniac  when  free  from 
alcohol,  full  of  intellect,  reason,  and  judgment,  with  a  disposi- 
tion loving,  kind,  and  genial,  with  a  heart  responsive  to  all 
that  is  disinterested  and  truly  noble,  and  compares  it  with  the 
brain  under  the  influence  of  alcohol,  the  change  seems  scarcely 
credible.  In  the  latter  condition  we  have  a  being  destitute  of 
humanity,  regardless  of  past,  present,  or  future,  abandoned  to 
vices  which  to  him  under  ordinary  circumstances  are  disgusting 
and  repulsive;  indifferent  to  those  whom  he  ought  to  cherish, 
love,  honour,  and  regard;  careless  of  himself,  his  habits,  his 
associations,  and  acquaintances;  the  dupe  and  the  prey  of  all 
about  him ;  fickle  as  the  wind,  faithless  as  the  brute,  steadfast- 
ness and  volition  and  will  power  absolutely  gone,  as  instanced 
by  a  weakness  and  vacillation  deplorable  and  pitiable  to 
witness.  We  cannot  say  that  there  is  much  difference  between 
this  form  of  brain  and  that  of  the  morphiomaniac,  in  each  there 
is  loss  of  that  which  constitutes  humanity — "  will  power  and 
resisting  power."  In  both  conditions  the  cause  is  physical,  but  the 
ultimate  effects  are  psychical.  We  have  to  deal,  then,  essentially 
with  a  psycho-physical  element  which  gives  rise  to  a  craving 
for  alcohol  or  morphia,  producing  an  unquenchable  desire 
for  a  poison,  over  which  the  unhappy  individual  has  no 
control. 

A  patient  who  was  once  under  my  care,  full  of  religious 
instincts  and  intellectual  activity,  said  to  me,  "Doctor,  when 
this  craving  for  drink  comes  over  me,  I  feel  myself  in  an 
atmosphere  which  can  be  none  other  than  that  of  hell.  I  am 
ternpted  by  an  unseen  agency,  my  inner  consciousness  of  wrong- 
writhes  in  mental  agony,  I  even  pray  that  I  might  be  delivered 
from  this  devilish  temptation,  but  my  will  goes  and  I  am 
drawn  imperceptibly  into  the  arms  of  my  most  detested, 
hateful,  and  degrading  foe." 

_  There  is  unquestionably  a  remarkably  close  affinity  between 
dipsomania  and  other  states  of  insanity.  The  power  of  voli- 
tional control  is  easily  overcome,  being  at  the  best  of  times 
very  feeble.  It  is  sometimes  surprising  to  witness  how  a  small 
quantity  of  alcohol  will  upset  the  normal  balance  of  power 
and  lead  to  mental  disturbances  truly  astonishing  •  even 
conditions  of  monomania  have  been  induced  under  such  cir- 
cumstances. It  is  certainly  quite  true  that  the  craving  for 
stimulants  and  sedatives  is  associated  with  those  who  are 
unfortunately  born  with  an  ill-balanced  nervous  system  I 
know  this  might  mean  anything  or  nothing,  but  there  is 
such  a  condition  as  phijsical  cravinq,  without  anv  direct 
propensity,  which  is  found  to  be  relieved  by  alcohol,  chlorodyne 
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or  morphia,  Nvlien  a  propensity  becomes  established  and 
culminates  eventually  in  a  mania. 

No  one  can  doubt  the  vast  good  which  the  present  wave  of 
temperance  has  produced  in  this  country ;  the  habit  for  drink 
has  been  checked,  and  let  us  hope  that  in  time  inebriety  as  a. 
disease  may  become  extinguished.  Dr.  Crothers,  Supermten- 
dent  of  Walnut  Lodge  Asylum,  Hartford,  Connecticut,  writes 
very  practically  upon  the  disease  of  inebriety  and  its  treatment. 
("Lancet,"  November  19th,  1887).  In  speaking  of  intemperance 
waves,  he  says,  "The  evidence  is  steadily  accumulating, 
pointing  out  these  great  drink  cycles,  which  like  storms  gather 
and  mcrease  up  to  a  certain  period  and  then  die  away.  The 
great  unknown  forces  and  laws  which  regulate  these  drink 
epidemics  await  discovery.  When  they  are  known,  then  much 
of  the  mystery  of  the  strange  temperance  revivals  and  agitations 
which  spring  up  and  sweep  over  the  land,  dying  away  as 
suddenly  as  they  appear,  will  be  cleared  away."  "  Temperance 
agitations  have  a  strange  wave-like  movement  evidently  con- 
trolled by  laws  unknown."  Let  me  say  that  my  experience  of 
massage  in  these  cases  is  not  sufficiently  extensive  to  warrant 
my  advocating  it,  but  from  the  definite  action  of  this  mode  of 
treatment,  I  can  but  think  and  believe  that  it  should  be  of 
great  utility. 

I  hope  soon  to  hear  that  a  system  of  massage  with  galvanism 
is  being  carried  out  in  inebriate  homes,  where  every  opportunity 
is  offered  to  put  its  mfluence  to  a  fair  and  impartial  test.  I 
feel  quite  certam  that  in  cases  of  morphia  cravuig  it  can  but 
be  useful.  Dr.  Oscar  Jennings,  of  Paris,  has  written  in  the 
"Lancet  "of  June  25th,  1887,  an  excellent  article  on  this 
form  of  mania.  It  is  accompanied  with  sphygmographic 
tracmgs.  He  says,  "  Patients  deprived  of  then-  morphia  in 
asylums  are  not  thereby  cured  of  the  craving.  They  have  been 
forced  by  a  compulsion  which  has  provisionally  taken  place 
of  their  will,  and  a  morphio-maniac  is  no  more  cured  of  this 
passion  by  this  forced  deprivation  than  is  the  dipsomaniac  by 
abstinence  cured  of  the  passion  for  drink."  He  recommends 
the  use  of  sparteine  and  nitro-glycerine. 

I  have  found  massage  and  galvanism  of  great  use  in  simple 
melanchoha.  "A  melancholy  with  depression,"  where  the 
sufferer  feels  the  existence,  mental  and  bodily,  overwhelnied 
and  oppressed  by  gloom,  anxiety,  and  foreboding,  due  to  grief, 
overwork,  or  worry.  Possibly  there  may  be  some  hereditary 
predisposing  cause,  in  fact  this  is  very  often  the  case,  but  the 
marked  characteristic  feature  is  a  depressed,  melancholy  state. 
It  is  common  in  females  at  the  change  of  life,  and  not  unfre- 
quently  it  is  associated  with  some  delusion.  The  despondency 
may  not  be  extreme,  but  there  seems  to  be  somethmg  on  the 
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mind  from  which  it  cannot  be  divorced.  Such  patients 
invariably  suffer  from  sleeplessness,  and  a  ceaseless  activity^  of 
mind  and  body  with  weakness  of  purpose,  and  utter  inability 
to  sustained  effort;  sometimes  there  may  be  functional 
derangement,  but  this  is  by  no  means  always  the  case.  '  They 
are  manageable,  but  control  over  them  is  difficult,  theiv  feelings 
are  greatly  at  fault,  and  their  interest  in  then-  surroundings 
and  their  natural  affections  are  completely  perverted,  and  so  is 
their  common  sensation.  General  massage  and  spinal 
galvanism,  m  my  exj)erience,  has  been  exceedingly  useful. 
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Lecture  XIIL 


MASSAGE  IN  THE  WASTING  DISEASES  OF  CHILDREN, 
AND  IN  THE  DISEASES  OF  SEDENTARY,  CHANGING 
AND  ADVANCED  LIFE. 

Importance  of  studying  the  diseases  of  Infancy  and  Childhood — More 
attention  recently  devoted  to  them  by  physicians— Opinion  and  remarks  of 
Dr.  Cheadle — Deaths  amongst  children  from  preventable  causes — Inability  of 
young  children  to  endure  fasting — Constant  and  rapid  interchange  of  tissue 
necessary  to  their  growth  and  development — Danger  of  any  arrest  in  the 
formative  power  of  the  young — Medical  treatment  adopted  for  adults  frequently 
useless  for  children— Reasons  for  their  lack  of  recuperative  and  enduring 
power — Diabetes  mellitus  —  Precociousness  in  children — The  necessity  of 
continuously  replenishing  formative  force — Great  care  in  diet  requisite — 
Wasting  in  children — Overfeeding  very  injm-ious — Susceptibility  of  children 
generally  to  the  good  effects  of  massage  manipulations — Children  in  hospital 
— Drugs  seldom  used— Causes  of  Infantile  atrophy— Dr.  Eustace  Smith  on 
massage  for  children— Children's  appreciation  of  the  massage  manipulations 
— Lubricants  not  necessary— The  use  of  drugs  deprecated— Anterior  polio- 
myelitis—Causes of  this  disease— Efficacy  of  IMassage  and  Galvanism— Change 
of  life,  a  period  of  much  suffering— Physical  and  mental  changes  developed— 
Severe  symptoms  and  disturbances— The  usefulness  of  massage— Sedentary 
life  ;  its  dangers— Obesity ;  its  causes,  symptoms,  and  effects— Sedentary 
habits  and  occupations  ;  their  effect  on  people  of  different  temperaments ; 
Treatment  by  massage— Advancing  and  advanced  life— Professor  Humplirey's 
paper  on  the  "Maladies  of  old  people  "—Proportion  between  the  sexes  in 
different  diseases— Power  of  recuperation  in  persons  of  advanced  age— Useful- 
ness of  massage  in  restoring  waning  power,  and  in  greatly  conducing  to 
prolong  life. 

In  my  lectures  I  have  dealt  rather  extensively  with  those  forms 
of  disease  which  are  the  result  of  defective  nutrition,  and  we 
have  seen  how,  under  the  influence  of  massage,  digestion  and 
assimilation  are  promoted.  I  have  to-day  to  brmg  before 
your  notice  how  especially  applicable  massage  is  in  the  wastnig 
diseases  of  childhood.  This  is  to  me  a  subject  of  particular 
interest,  and  although  I  have  not  the  time  to  enter  into  and 
discuss  everything  in  relation  to  this  most  important  topic, 
still  I  shall  endeavour  to  lay  before  you  some  of  the  most 
common  landmarks,  which  I  trust  may  guide  you  to  the  true 
conception  and  rightful  and  serious  consideration  of  what  is  to 
my  mind  a  question  of  illimitable  magnitude,  usefulness, 

and  significance.  .  ,  .  • 

Since  the  estabHshment  of  children's  hospitals  in  various  parts 
of  London,  it  may  be  said  that  considerable  impetus  has  been 
given  to  the  study  of  diseases  of  infancy  and  childhood  from  a 
purely  scientific  stand-point,  by  physicians  of  the  highest 
eminence,  amongst  whom  may  be  mentioned  the  names  ot 
Dickenson,  Cheadle,  Barlow,  Gee,  Eustace  Smith,  Rofi't  Lee 
Goodhart,  and  Angel  Money.    Still  there  can  be  little  doubt 
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that  the  general  practitioners  throughout  the  country  have 
unrivalled  opportunities  for  accumulating  a  vast  amount  of 
valuable  knowledge,  if  they  give  their  serious  attention  to  the 
wasting  diseases  of  children.  Unfortunately,  these  gentlemen, 
who  are  in  busy  practice,  can  scarcely  afford  to  devote  the 
time  which  is  necessary  to  compiling  and  comparing  facts  and 
putting  them  into  book-form.    I  very  often  hear  from  them  of 
interesting  cases  which  have  occurred  in  their  practice,  and  regret 
that  from  some  cause  or  the  other  they  have  not  been  duly 
reported.    Dr.  Cheadle  says,  "Address  at  the  Annual  Meeting 
of  the  British  Medical  Association,"  Glasgow,  August,  1888: 
'  'Children  form  the  majority  of  their  patients,  and  the  fragile  and 
growing  bodies  of  young  mfants  are  singularly  susceptible  of 
being  influenced  by  treatment  for  good  or  evil.    They  require 
a  nicety  of  disorimmation,  a  dehcacy  of  skill  in  management 
beyond  the  common.    The  first  two  years  of  childhood  life 
is  the  period  when  the  congenital  faults  of  structure  and  of 
inherited  disease  betray  themselves.    It  is  the  period  when  all 
the  troubles  of  feeding  and  dentition  occur  with  the  conse- 
quences which  they  involve.    It  is  the  period  of  congenital 
ssyphihs,  of  rickets,  of  scurvy,  of  diarrhcea,  of  convulsions,  of 
nitussusception.     The  ordinary  diseases  of  childhood  'are 
excluded,  and  even  more  severe  and  rarer  diseases  are  usually 
delayed  until  the  symptoms  become  urgent,  and  the  time  for 
early  diagnosis  is  past  and  gone."     When  we  take  into 
consideration  the  fact  that  "one  third  of  those  who  are  born 
die  before  the  completion  of  thehr  fifth  year,"  the  question 
naturally  arises  as  to  what  percentage  die  from  preventable 
causes.    Hippocrates  says,  "Old  persons  endure  fasting  most 
easily;  next  adults;  young  persons  not  nearly  as  well;  and  most 
especially  infants,  and  of  them  such  as  are  of  a  particularly 
active  spmt.     It  must  be  apparent  to  all  that  I'apid  intei- 
change  of  tissue  is  intimately  associated  with  the  growth  and 
development  of  young  Hfe. 

If  the  formative  power  of  the  young  be  arrested,  it  leads  to 
ril    VP   f  'r'*'"^''  nncontrollable  degeneration  and  death. 
O  iildien  fai  m  recuperative  power  which  is  common  to  more 
~d  defin  d'  %^'^''^^-','^-~s  system  is  f^Ts 
TurhZ  -  ^'''''^  medicines  rarely  act  with  younc. 

ad  it     Fvn  %f      sat  sfactory  manner  that  they  do^  wi«i 

me  vitality  of   production  is  intimately  concerned  with 
ra&y'l',%'^^r  ''''''  reproduction.,  hence  th  ^ 
■"^Sded''^^^^  '^'"'^  -Pl--^  -ad\ly 
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emergent  occasions,  but  this  is  far  less  in  childhood  than  at 
any  other  period.     We  know  quite  well  that  sudden  collapse 
and  death  m  the  acute  diseases  of  children  are  very  common  : 
an  excitant  to  the  nervous  centres  in  childhood  often  leads  to 
convulsions  and  death  which  would  scarcely  be  experienced 
in  mature  years.     If  we  take,  by  way  of  example,  children 
whose  tissues   are,  by    heredity,  contaminated   with  the 
effects  of  syphilis  or  alcohol,  we  hnd  that  their  forma- 
tive powers  are  exceedingly  inefficient,  and  if  the  utmost 
care  is  not  exercised  in  reference  to  the  maintenance  of  heat 
and  oxygenation,  retrogressive  metamorphosis  is  sure  to  ensue, 
and  if  this  is  not  apparent  as  an  objective  sign,  functional 
troubles  arise  which  are  more  serious.    Take  diabetes  mellitus 
for  instance.     It  is  known  that  this  unfortunate  condition 
in  children  is  rapid  in  its  progress  and  leads  inevitably  to 
death  ;  in  fact,  this  disease  takes  as  few  weeks  or  months  to 
kill  a  child  as  it  would  years  in  an  adult.    Let  us  for  a 
moment  refer  to  the  nervous  side  of  a  child's  organization,  to- 
the  mental  capacity.     Excessive  precocity  in  a  child  is  far 
from  being,  as  some  would  suppose,  an  enviable  condition  : 
the  balance  of  activity  is  invariably  one  sided  ;  the  intellectual 
draws  too  largely  upon  formative  pabulum ;  the  grey  matter  of 
the  brain  takes  to  itself  an  undue  share  of  nutritive  activity  ; 
an  activity  which  is  inconsistent  with  progressive  and  rational 
correlative  development  and  integrity.     Excessive  physical, 
cerebral,  and  nervous  activity  can  but  be  comphcated  with 
instability  and  irritabihty,  and  the  rapidity  of  discharge  bein| 
unequal  to  the  nutritive  demand,  exhaustion,  pecuharities  of 
character,  fits  and  convulsions,  not  unfrequently  supervene. 
But  I  cannot— although  I  wish  that  I  had  time  to  do  so— 
carry  this  interesting  subject  farther  :  it  is  almost  mtermmabie. 
Finally,  let  me  say  this :  There  are  many  of  the  finest 
intellects  in  youth  and  young  manhood  who  fail  to  be  tlie 
bri<^htest  ornaments  in  the  world  of  literature  and  science  and 
art!  and  who  not  uncommonly  meet  with  a  premature  grave, 
simply  for  the  reason  that  their  bram  actmty  is  not  fondly 
nursed,   cherished,    fed,    and   carefully    and  judiciously^ 
nurtured  and  cultivated.     Thus  far  I  trust  I  have  made  th  . 
clear  to  you,  that  child  hfe  is  far  more  readily  exhausted  than 
adult  life;  that  formative  force  must  be  continuously  re- 
plenished, not  only  for  existence,  but  for  progressive  develop- 
ment   hence  we  have  not  one  but  two  nutritive  factors  m 
Sc?easing  activity.    Under  normal  conditions  we  are  willing 
0  admS'that  thl  supply  is  .equal  to  the  c^ema^^^^^^^^^^ 
standard  of  health  must  be  mamtamed.  If  it  is  not,  e^  U  lesuits 

"'l\im  Vo't  '^JJ^'c'ktive  when  I  say  that  healthy  nutrition  m 
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childhood  is  most  wofully  neglected.  Overfeeding  is  frequently 
as  disastrous  as  underfeeding,  and  it  does  not  reflect  wisely  or 
kindly  on  parents  who  allow  their  children  to  partake  of 
messes  mstead  of  good  wholesome  food,  which  they  know  by 
instmct  and  common  sense  must  be  not  only  harmful  but 
actually  pernicious.  "Wasting  in  children,"  as  stated  by  an 
excellent  authority,  Dr.  Eustace  Smith,  "is  a  sign  of  defective 
nutrition  ;  the  waste  of  the  body  continues,  but  new  material  is 
introduced  in  quantity  insufficient  to  supply  the  loss  of  tissue." 
In  the  processes  of  nutrition  and  assimilation  the  question 
arises  as  to  due  normal  functional  and  metabolic  activity.  I 
maintain  there  is  no  such  thing  as  excessive  nutrition :  any 
attempt  at  excessive  nutrition  leads  to  stimulation  of  catabolic 
energy  and  an  arrest  of  anabolism ;  in  other  words,  excessive 
nutrition  leads  to  plethora,  inactivity  and  retrograde  metamor- 
phosis. There  are  lines  of  nutrition,  as  well  as  lines  of 
mal-nutrition ;  in  different  words,  there  are  central  agencies 
which  govern  the  one  as  well  as  the  other.  In  health  these 
are  equally  balanced,  but  a  deficiency  in  the  controlling  power 
of  either  of  them  is  incompatible  with  normal  functional 
activity  and  health. 

I  was  first  led  to  the  consideration  of  the  value  of  massage 
in  promoting  and  maintaining  the  due  performance  of  the 
nutritive  processes  by  carefully  noting  and  observing  the 
effects  of  our  manipulations  upon  the  children  in  our  hospital, 
and  I  have  often  been  struck  with  astonishment  at  the  healthy 
appearance  which  they  presented,  the  firmness  of  their  flesh 
and  their  general  well-being.  Children,  let  it  be  remembered, 
who,  when  first  admitted,  were  pale,  sickly  looking,  careworn, 
and  dejected,  pent  up,  so  to  speak,  in  the  ward  of  a  London 
hospital,  under  no  other  hygienic  conditions  than  those  of 
cleanlmess  and  plain  diet,  which  consists  of  milk,  bread  and 
butter,  and  meat  once  a  day  (usually  mutton),  but  of  massacre 
they  have  plenty.  I  thought  over  this  matter  very  carefully 
and  thoroughly,  and  I  came  at  last  to  the  conclusion  that  it  is 
possible  to  advance  healthful  nutrition  in  children  whose 
nutritive  processes  are  decidedly  defective,  and  even  where 
tlieir  surroundmgs  are  in  some  ways  anything  but  favourable, 
i>y  massage,  and  by  massage  alone,  for  as  far  as  my  little 
patients  are  concerned,  I  rarely  have  recourse  to  those  stereo- 

f  •  '""'^  ^^^^^  ^«  to  ttie  iodides  and 

phosphates  of  iron,  I  never  thmk  to  prescribe  them.  Malt 
extract,  at  one  time,  I  used  to  administer  largely;  but  since  I 

and  I  will  back  its  usefulness  m  this  respect  against  all  the 
drugs  m  the  pharmacopoeia.    If  proof  were  wanting  concern  ' 
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the  vahie  of  massage  m  aiding  nutrition,  we  surely  have  it  here. 
The  greatest  sceptic  must  be  convinced,  if  he  will  only  take  the 
trouble  to  see,  mark,  learn,  and  inwardly  digest  the  outward 
and  visible  signs  of  the  influence  of  massage.  Aperients  are 
rarely,  if  ever,  required,  and  the  most  sullen  and  morose  child 
seems  gradually  to  be  imbued  under  its  influence  with  the- 
attributes  of  a  docile,  willing,  and  kindly  disposition. 

The  wasting  diseases  of  children  comprise  those  which  are 
general  and  those  which  are  local.  Infantile  atrophy,  uncom- 
plicated with  organic  disease,  is,  for  the  most  part,  due  to  an 
insufficient  supply  of  proper  and  appropriate  nourishment,  ta 
mal-assimilation,  and  to  some  hereditary  taint,  which  is  a 
constant  source  of  irritation,  not  only  to  the  lymphatic  and 
glandular,  but  also  to  the  mucous  and  nervous  systems;  acid 
fermentations,  congestions,  and  parasites  are  frequently  the 
results  of  improper  and  unwholesome  feedmg.  Hereditary 
syphilis  is  one  of  the  most  important  and  perhaps  one  of  the 
most  serious  causes  of  atrophy  and  wasting.  The  natm-e  of 
these  it  is  not  our  province  to  discuss,  neither  shall  we  consider 
their  treatment  from  any  other  point  of  view  than  that  of 
massage ;  and  if  this  massage  is  capable  of  producing  in  the 
child  or  in  the  mfant  what  it  does  in  the  adult,  then  we  have 
a  very  valuable  remedy  which  ought  never  to  be  neglected. 
But  its  application  must  be  carried  on  in  a  continuous,  stead- 
fast, and  scientific  manner ;  the  effects  which  we  know  result 
from  its  use  are  precisely  those  which  we  believe  are  absolutely 
requu'ed. 

I  am  not  of  opinion  that  the  influence  of  massage  is  so 
marked  in  aiding  common  digestion  as  it  is  in  i)romotmg  due 
assimilation  and  respiration  of  tissue,  still  it  must  be  borne  in 
mind  that  digestion  and  assimilation  are  functions  which  work 
together ;  an  arrest  of  one  does  not  invariably  lead  to  an  arrest 
of  the  other,  although  this  is  most  frequently  and  commonly 
the  case.  There  are  some  physicians  who  appear,  to  my  way 
of  thinking,  to  lay  too  much  stress  upon  the  advantages  of 
massage  in  children  in  promotmg  a  healthy  action  of  the  skin. 
Doubtless  the  rightfulness  of  this  conclusion  is  one  of  degree 
only,  but  the  parts  most  concerned  in  the  ultimate_  assimilative 
processes  are  the  muscles  and  connective  tissue ;  it  is  in  these 
that  respiration  is  most  active,  and  in  these  the  ultimate 
changes  of  secretion,  excretion,  and  oxidation  are  elaborated 

and  perfected.  ,  .  ,  .  „ 

I  am  glad  to  find  that  one  so  skilled  m  the  study  of  the 
wasting  diseases  of  children  as  Dr.  Eustace  Smith  seems  fully 
alive  to  the  value  of  massage.  In  his  excellent  work  on  tlie 
"Diseases  of  Children"  he  writes  as  follows:  "Ihe  subject  of 
manual  therapeutics  has  lately  received  fresh  attention,  and 
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the  impetus  which  can  be  given  to  healthy  tissue  change  by  a 
skilful  kneading  and  working  of  the  muscles  and  subcutaneous 
structures,  has  been  taken  advantage  of  in  the  treatment  of 
various  forms  of  chronic  disease.  Amongst  others,  in  long- 
standing cases  of  chorea  great  benefit  may  be  derived  from 
energetic  massage  of  muscles  and  manipulation  of  joints,  so  as 
to  excite  active  muscular  waste,  while  at  the  same  time  the 
increased  tissue  wants  are  satisfied  by  a  copious  dietary.  In 
rickety  children,  whose  backs  are  limp  and  powerless,  very 
evident  increase  of  strength  quickly  follows  regular  and  \dgorous 
shampoomg,  and  in  obstinate  costiveness  important  results  can 
be  obtained  by  systematic  kneading  of  the  abdomen  combined 
with  suitable  frictions."  Interested  as  I  am  in  the  value  of 
massage,  I  am  more  than  pleased  to  find  that  my  ideas  are 
borne  out  by  one  whose  experience  and  knowledge  are  worthy 
of  most  serious  consideration. 

Dr.  Smith  does  not  state  in  what  systematic  kneading  of 
the  abdomen  consists,  but  I  hope  from  what  I  have  told  you 
you  will  be  quite  equal  to  the  occasion  whenever  your  services 
are  required.     In  masse'eing  children,  the  general  principles 
of  this  mode  of  treatment  apply  with  equal  force,  as  they 
likewise  do  in  masseemg  adults;  but  in  the  management 
of  children,  special   attributes   are  called  for:  kindness, 
sympathy,  and  love  for  children  are  required,  as  well  as 
manual  dexterity.    You  will  be  surprised  to  find  how  very 
fond  children  become  of  massage  manipulations  if  they  are 
treated  m  the  right  way;  they  appreciate  acutely  and  even 
sensibly  the  manner  in  which  these  movements  are  bein'^ 
performed.    I  cannot  say  that  they  are  conscious  of  its  tonic 
and  invigorating  powers,  but  they  never,  in  my  experience,  fail 
to  reahze  the  soothing,  calming,  and  composing  influence 
which  it  undoubtedly  exerts.    Every  nurse  should  understand 
massage,  and  every  child's  hmbs  should  be  manipulated  for  a 
quarter  of  an  hour  night  and  mornmg,  with  unswervhi.^ 
punctuality.    If  this  were  done  we  should  become  a  finer  a 
wf  «rf  ;f  "^""'^  enduring,  and  a  more  intellectual  race  than 

hseasehiK  '  f'''^^  ^^^^^^ 

disease  m  the  after-stages  of  our  existence. 

w.-+V'^°i  attention  to  the  anointing  of  children 

with  oils:  this  system  doubtless  has  many  advanta^L  but  le 
me  impress  upon  you  a  hard  and  fast  rule,  from  which  I  ne^^^^^ 

sTn  shonlfo'''^''r  =r  ^''^''^         -ass^elst    you  o;' 
skm  should  come  into  direct  contact  with  that  of  your  natient 
then  you  may  work  in  cod  oil  or  any  other  oil  you  m^e  ^  In  mv 
experience  it  matters  not  one  iota  what  kind  yon  use  buU 

mattei  what  the  physiology  may  be,  that  oil  rubbed  into  the 
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sldn  of  young  children  of  a  weakly  and  delicate  constitution, 
allays  irritability  and  promotes  nutrition;  some  say  that  it 
gets  absorbed  and  in  this  way  supplies  nourishment,  of  this  I 
have  my  doubts.  I  believe  that  its  action  is  rather  indirect 
than  direct.  It  certainly  allays  undue  excitability,  and  this 
secures  normality  of  function,  such  as  an  increased  perspiration 
and  secretion  of  urine ;  and,  according  to  Bauer,  of  Tubingen, 
the  liver  is  rendered  more  active,  and  the  stools  from  being 
green  and  sour  smelling  become  yellow  and  natural.  Depend 
upon  it,  much  harm  is  done  in  child  life  by  an  indiscriminate 
use  of  drugs.  The  artlessness  of  a  child's  nature  is  consonant 
with  simplicity  of  its  physical  being :  disarrangement  in  function 
is  often  the  result  of  the  slightest  causes,  and  the  re-arrange- 
ment is  almost  invariably  best  brought  about  by  the  most 
simple  and  artless  modes  of  treatment.  The  best  mtrinsic,  and, 
at  the  same  time,  objective,  evidences  of  normal  development  of 
tissue  in  infancy  and  in  childhood  relate  to  the  osseous  and 
dental  structures,  the  closure  of  the  anterior  fontanelle  and 
the  eruption  of  the  temporary  teeth.  The  former  should  be 
compact  about  fifteen  months  after  birth,  and  the  central 
incision  teeth  should  make  their  appearance  about  the  seventh 
month.  Of  course  there  are  many  other  points  to  be  taken 
into  consideration,  to  which  I  cannot  possibly  refer,  and  I 
merely,  in  passing,  mention  these  as  initial  signs  for  guidance 
which  should  never  be  neglected,  for  failures  in  these  develop- 
mental processes  are  invariably  attended  with  general 
mal-nutrition  and  wasting,  which  is  sometimes  progressive  and 
fatal  in  an  almost  unaccountable  manner. 

The  wasting  diseases  of  children  appear  to  be  associated 
with  (a)  inherited  syphilis,  (h)  rickets,  (c)  scurvy,  {d)  scrofula. 
These  can  scarcely  be  referred  to  as  the  cause  of  atrophy  or 
wasting;  on  the  contrary,  they  are  connected  with  a  diathetic 
condition,  which  has  for  its  foundation,  whatever  the  deficiency 
of  the  superstructure  may  be,  an  incompleteness  m  the 
formative  force  which  is  so  essentially  correlated  with  the 
requirements  necessary  to  the 

tissue  in  chUdhood  and  youth.  I  feel  sure  that  good  regular 
feeding,  massage,  perfect  hygiene,  warmth,  sunlight,  and  fresh 
air,  will  best  stimulate  the  formative  powers  to  increased 
activity,  and  secure  that  vitaHty  without  which  all  artificial 
modes  of  treatment  are  valueless  and  unprofitable. 

I  must  now,  before  leaving  this  subject,  call  your  attention 
a^ain  to  a  state  of  local  wasting,  which  is  remarkable  in 
inany  ways,  and  is,  in  my  experience,  becoming  more 
common  than  formerly;  and  its  seriousness  should  compel 
us  to  know  more  about  it  in  order  that  its  disastrous  and 
ill  effects  might,  at  a  much  earlier  period,  be  met  and 
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counteracted.  I  refer  to  what  is  known  as  "infantile 
Ijaralysis,"  or  "anterior  polio-myelitis,"  "atrophic  spinal 
paralysis,"  in  which  we  find  that  muscular  wasting  is  a 
prominent  symptom,  the  paralysis  depending  upon  destruction 
of  the  nerve  cells,  particularly  in  the  anterior  horns  of  the 
spinal  cord  from  which  the  axis  cylinders  of  the  motor  nerves 
•originate.  It  may  be  said  that  this  affection  is  particularly 
one  of  childhood  and  infantile  life,  but  it  is  by  no  means  con- 
fined exclusively  to  these  periods.  It  may  come  on  soon  after 
birth,  but  it  is  most  commonly  found  in  children  of  from  one 
to  five  years  of  age.  Its  etiology  in  many  cases  is  questionable, 
although  a  frequent  cause  is  exposure  to  cold  and  chilling  of 
the  body  when  the  skm  is  in  a  state  of  perspirable  activity. 

I  have  two  children  of  one  family  now  under  my  care,  where 
the  cause  of  this  disease  seems  to  have  been  excessive  fright 
<luring  a  thunder-storm.  They  went  to  bed  apparently  in 
perfect  health,  and  the  following  morning  they  were  unable 
to  walk.  The  onset  is  sometimes  attended  with  symptoms 
akin  to  those  which  usher  in  a  severe  illness ;  shivering, 
and  fever ;  sometimes  delirium  supervenes,  with  an  excessive 
rise  of  temperature.  The  injury  may  be  confined  to  one  limb, 
or  all  the  extremities  may  be  affected,  although  rarely  in  like 
degree.  The  paralysis  is  motor  only,  without  loss  of  sensation. 
Oowers  says,  "  The  growth  of  the  bones  is  retarded,"  but  this 
<;ertainly  is  not  distinctive.  I  have  paid  some  attention  to  this 
subject,  and  in  growing  children  have  frequently  observed  the 
bones  maintain  their  length  of  growth  as  compared  with  the 
bones  of  the  healthy  limbs,  although  the  general  substance  of 
the  bone  is  invariably  wasted.  This  is  a  point  of  great  mterest. 
I  cannot  enter  into  the  many  details  of  this  pecuHar  affection, 
suffice  it  for  my  purpose  to  say  that  the  muscles  undergo 
rapid  degeneration  and  present  the  degenerative  reaction  in 
its  most  characteristic  form,  namely,  loss  of  faradaic  irritability 
with  maintenance  of  voltaic  irritabihty.  The  latter  may  be 
increased  for  some  time,  but  as  the  muscular  fibres  degenerate 
the  response  to  the  continuous  current  is  gradually  lost.  The 
prognosis  cannot  be  considered  hopeless,  as  I  could  prove  to 
you  il  I  had  time  by  the  records  of  a  considerable  number  of 
cases  ;  but  m  my  opinion,  and  in  this  matter  I  can  speak  from 
experience,  local  treatment  should  be  adopted  early.  By  treat- 
ment I  mean  massage  and  a  weak  galvanic  current.  Many 
oi  these  cases  unfortunately  present  themselves  to  our  notice 
when  any  form  of  treatment  is  irremediable  and  hopeless. 

A  fJff  ^y^'-— It  is  usually  between  the  ages  of  forty-five 
.and  fifty-five  that  a  woman  is  said  to  be  passing  through  a 
transition  state  ot  existence  known  as  the  chanr,e  of  ///b,  and 
there  can  be  no  doubt  that  this  period  forms  an  important  event 
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Ill  every  woman's  history.  Every  life  reaching  threescore, 
and  ten  years  must  undergo  a  cycle  of  changes ;  these  waves 
ot  alteration  are,  for  the  most  part,  gradual  and  almost 
imperceptible,  nevertheless  time  with  its  relentless  and 
unsparing  hand  marks  its  victim  with  unerrmg  constancy. 
The  ehxir  of  life  has  not  been  found  to  protract  the  verdure- 
and  the  elasticity  of  youth.  Some  women  suffer  severely  at. 
this  period  of  change,  and  when  the  great  function  of  men- 
struation ceases,  when  the  ovaries  have  fulfilled  their  allotted 
task,  and  the  uterus  fails  to  be  the  centre  of  an  active  discharge- 
of  blood  from  the  system,  truly  a  momentous  and  revolutionary 
epoch  ruarks  its  advent,  and  exercises  an  influence  upon  the 
■circulation  and  nervous  system,  which— although  some  few 
seem  to  enjoy  comparative  immunity — produces  in  the 
majority  such  a  condition  of  disturbance  and  discord 
throughout  their  entire  being  that  right  glad  are  they  when^ 
the  temporary  derangement  is  over  and  everything  has  agam 
settled  down  to  a  state  of  definition,  regularity,  and  harmony. 
Nature  has  arranged  that  a  change  so  vital  and  physically 
omnipotent  should  be  attended  with  as  httle  distraction  as 
possible,  therefore  the  process  is  usually  gradual.  Its  progress 
is  sometimes  considered  to  be  too  long  in  its  action,  neverthe- 
less the  future  results  are  invariably  of  a  similar  nature,  and 
some  women  who  have  been  aihng  for  years  prior  to  the: 
climacteric  event,  will,  after  its  departure,  enjoy  a  good  state 
of  health  which  has  been  hitherto  unknown  by  them.  We 
must,  if  you  please,  take  into  our  consideration  veiy  briefly 
some  of  those  ailments  which  are  commonly  associated  with 
change  of  life,  and  I  think  that  I  shall  be  able  to  prove  to  jou. 
that  massage  is  one  of  the  most  valuable  remedial  agents  in 
bringing  about  a  happy  termination  to  a  condition  which  is- 
often  feared  and  dreaded. 

These  changes  are  for  the  most  part  temporary  and  functional 
in  their  nature,  and  the  circulatory  and  nervous  systems  feel 
the  confusion  most.  For  the  sake  of  conciseness  we  will  divide- 
these  into  two  classes,  physical  and  mental.  I  may  say  with 
truth  that  during  this  decade  all  perversities  of  nature,  whether 
they  be  physical  or  metaphysical,  inherent  or  acquired,  make- 
themselves  apparent  in  a  manner,  and  sometimes  with  an 
unconsciousness  of  them  on  the  part  of  the  individuals,  which 
is  perplexing  and  astonishing  to  those  with  whom  they  are^ 
daily  and  hourly  associated,  and  on  this  account  many 
derangements  of  body  are  neglected  and  supposed  to  be  due  to- 
natural  causes  when  they  really  call  for  medical  skill  and 
interference.  The  physical  effects,  then,  of  change  of  life  are 
primarily  due  to  an  altered  condition  of  the  blood  and  its- 
circulation  throughout  the  body;   spasms  of  vessels  are- 
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attended  with  a  deficiency  of  blood  in  parts  most  distant 
from  the  heart,  dyinfi  away,  as  it  is  called,  of  the  hands  and 
of  the  feet  are  peculiarly  frequent  and  are  constantly  being 
brought  under  the  notice  of  the  medical  man.  The  woman 
wakes  in  the  morning  with  what  is  best  known  to  her  as  a- 
sleepy  state  of  the  limbs  ;  the  hands  and  feet  are  icy  cold,  and 
blanched,  devoid  of  sensibility,  causing  for  the  time  muscular 
inco-ordination  and  a  want  of  muscular  sense,  a  "  dymg  away 
condition,"  Sometimes  there  is  considerable  pain  and  a 
feeling  of  numbness,  tinghng,  creeping,  itching,  and  burning, 
putting  the  hands  into  cold  water  creating  a  scalding  and  verjr 
painful  effect ;  but  after  a  few  hours  of  bodily  activity  the 
cumulation  is  restored  and  the  normal  state  is  regamed.  This- 
spasm  of  vessels  may  extend  so  as  to  lead  to  impairment  of 
the  special  senses  ;  vision  is  sometimes  attended  with  obscurity 
and  absence  of  definition,  varying  in  character  from  day  to- 
day ;  or  it  may  be  the  cause  of  giddiness ;  there  may  also  be 
nervous  deafness,  as  one  frequently  hears  it  called,  accom- 
panied with  all  sorts  of  ill-defined  and  strange  noises  in  the 
head ;  even  taste  and  smell  are  occasionally  perverted,, 
deranged  and  misleading;  and  the  alteration  in  the  voice 
and  respiration  leads  to  the  idea  that  something  is  really 
wrong  with  the  larynx  and  the  lungs. 

Haemorrhages  of  a  vicarious  kind  sometimes  occur,  and  not 
unnaturally  occasion  considerable  alarm.  The  eyes  and  tissues- 
around  may  be  the  seats  of  haemorrhage,  giving  an  appearance 
similar  to  that  produced  by  a  violent  blow,  or  large  quantities- 
of  blood  may  be  ejected  from  the  stomach  and  voided  by  the 
anus  or  the  bladder.  There  may  be  an  arrest  of  function  on 
the  part  of  any  organ,  the  liver,  the  kidneys,  and  the  stomach. 
Ihe  metabohc  processes  of  nutrition  and  repair  may  be- 
rendered  inactive,  and  rapid  waste  of  tissue  may  result ;  or,  on 
the  other  hand,  a  woman  may  suddenly  become  inordinately 
lat.  ihe  quantity  of  urme  secreted  maybe  excessive  or  limited 
to  a  mmimum.  Cravings  of  a  kind  may  arise  hitherto  unheard 
ot,  and  a  sense  of  emptiness  (which  sounds  vague  to  the  inex- 
perienced) may  be  felt  at  the  head,  stomach,  heart,  or  bowels. 
Ut  all  physical  disturbances  I  think  those  relating  to  the  fifth 
nerve  are  the  most  common. 

Headaches  of  the  hemicranial  or  megrim  type  often  cease- 
altogether,  and  give  place  to  a  feelmg  of  fulness  and  tightness  or 
sense  of  weig^i  and  pressure  over  the  vertex,  or  dunlndescrib- 
able  feelmg  at  the  back  of  the  head,  and  behind  the  ears.  Some- 

nZ  ^^A  nn  '         ^'^'^  f^lt  lil^e  so  much 

F«  +1     \f  •  *  ^^^cominon,  though  a  most  distressinjr  symptom 
s  that  withm  the  skull  as  of  worms  or  insects  crawlin/ovir  the 
bram.    Sometimes,  but  rarely,  headaches  will  assume  a  mo  ?■ 
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•distracting  and  intense  type,  so  that  patients  will  scarcely  know 
what  to  do  with  themselves.  Formications  of  the  skin  of  the 
face  are  often  very  troublesome.  Neuralgias  of  the  head  and 
face  which  have  been  slumbering  and  inactive,  only  making 
themselves  occasionally  evident,  will  light  up  with  great  energy 
and  become  inveterate.  And,  again,  it  must  not  be  forgotten 
that,  owing  to  the  arrest  of  nutrition,  the  normal  formative 
■efforts  are  liable  at  this  time  to  become  perverted,  reversing 
the  natm-al  order  of  things  to  that  of  abnormality,  resulting 
in  cancerous  and  other  erratic  developments ;  and  numerous 
functional  derangements  which  are  common  to  any  and  every 
period  of  life  are  still  more  prone  to  make  themselves  evident 
4it  this. 

These  are  a  few  only  of  the  physical  functional  elfects 
•common  to  the  change  of  life.  Now  let  us  see  what  functional 
mental  disturbances  are  prone  to  arise  at  this  period.  The 
self- same  cause  which  we  have  briefly  noticed  in  reference  to 
the  production  of  physical  effects  gives  rise  also  to  mental 
derangements,  this  cause  being  impure  blood  and  its  insufficient, 
irregular,  or  excessive  supply,  and  defective  nutrition.  The 
mental  results  are,  subsidence  and  inebriety  of  faculty; 
in  other  words,  an  abnormality  of  reasoning  power,  as 
well  as  intellectual  alienation,  amounting  to  an  abrogation  of 
<3oncrete  conceptuality.  The  mind,  as  an  organ  of  reason,  is 
•diverted  from  its  normal  channels  of  ideational  integrity,  and 
lends  itself  to  a  speculative  and  imaginary  train  of  thought, 
mystical,  fanciful,  and  falsely  representative — completing  a 
substantive  representation  of  impaired  functional  capacity.  At 
one  time  melancholy  is  a  prominent  feature ;  at  another, 
dementia  ;  at  another,  aural  and  visual  hallucmations,  and  at 
iinother,  sheer  nervousness  and  perversity.  It  would  be  out  of 
j)lace  here  if  I  gave  you  clinical  evidences  of  associated  signs 
and  symptoms  relative  to,  and  connected  with,  these  conditions, 
but  you  must  clearly  understand  that  they  have  a  physical 
basis,  that  certain  areas  of  brain  matter  are  involved,  and  that 
vascular  spasm  is  often  at  the  bottom  of  these  mental  troubles. 
Mental  functions,  hke  physical  functions,  are  balanced  by  a 
system  or  systems  of  antagonism,  and  by  the  natural  process 
of  evolution  in  man  we  are  rightfully  led  to  the  conclusion  that 
the  mental  stands  upon  the  highest  level,  the  perfect  integrity 
of  the  two  is  alone  maintained  by  an  absolute  balance  of  power. 
A  few  practical  remarks  will  enable  you  to  follow  my  simple 
reasoning  upon  these  points. 

"When  the  nervous  system  is  affected  at  "  the  change  of  life," 
we  find  that  women  are,  not  unfrequently,  weak  and  feeble  in 
mind  and  character;  if  the  lower  centres  are  involved,  the 
result  is  muscular  asthenia,  and  the  whole  condition  is  that 
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of  pseudo-imbecility,  irresolution,  irritability,  and  exhaus- 
tion. 

An  undue  excitability  is  as  sure  a  sign  of  mental  weakness 
as  is  the  undue  excitability  of  a  nerve  or  muscle ;  and  we  find 
our  patients  simply  as  effusive  in  their  loquaciousness  without 
any  fixed  point  or  continuity  of  reasoning,  as  _  would  be 
the  inco-ordinatiou  of  a  muscle  from  exhaustion  of  its  nervous- 
supply.  From  the  mental  side  of  the  "  change  of  life  "  we  are 
thus  led  to  conclude  that  the  conditions  are  functional ;  that 
they  are  due  to  some  defect  of  the  circulation,  consequent  upon 
nature's  process  of  re-adjustment  and  compensation  ;  that  they 
are  usually  of  a  temporary  character,  l3ut  that  medication 
is  frequently  required.  The  derangements  of  the  nervous 
system,  motor,  sensory  and  sensorial,  are  secondary  to- 
the  cu-culatory  disarrangements,  never  forgettmg  the  in- 
fluences associated  with  predisposition.  Admitting,  if  yon 
please,  that  anemia,  mal-nutrition  and  exhaustion  are 
the  immediate  factors.  In  all  cases,  resisting  power  is. 
deficient  both  from  the  ego  and  vital  points  of  view.  Of  course^ 
the  question  now  is — Can  we  do  these  patients  any  good  by 
massage  and  galvanism  ?  Can  we  aid  nature  in  her  efforts  to 
restore  the  normal  balance  of  the  cu'culation  and  promote 
nutrition '?  Well,  I  can  tell  you  from  my  own  experience  that 
we  can  do  an  immense  deal.  I  do  not  like  to  speak  with 
too  great  certainty,  but  I  firmly  believe  that  many  of  these^ 
cases  which  have  passed  through  my  hands  would  have 
drifted^  mto  a  hopeless  state  of  dementia  had  it  not  been 
for  the  massage  and  electric  treatment  to  which  they  were 
subjected. 

We  have  now  to  consider  two  other  conditions  where  I  think 
you  will  find  massage  to  be  of  unfailing  and  meritorious 
service :  these  are  in  sedentary  and  advanced  life.  My 
lamented  friend.  Dr.  Milner  Fothergih,  wrote  an  excellent  work 
entitled  "  Diseases  of  Sedentary  and  Advanced  Life,"  of  which 
he  was  justly  proad,  and  I  am  more  than  glad  to  quote  a  few 
sentences  from  the  writings  of  so  illustrious  a  man,  un- 
fortunately taken  from  us  in  the  prime  of  life,  a  hfe  devoted  to- 
his  work,  fearless  of  opmion,  careless  of  renown,  honest  in 
purpose  and  intentions,  serious  and  earnest,  but  withal,, 
practical  m  following  out  what  he  beheved  to  be  the  true  and 
righteous  concepts  of  science— science  as  nature  claims  her,, 
simple  and  truthful,  unadorned  with  canonical  wreaths  of 
man  s  aimless  sanctity— such  was  John  Milner  FothergilL 
Ixeqmcscat  in  jKice. 

Sedentary  life  is  not  a  healthful  Hfe,  but  I  am  disinclined  to 
an  impartial  agreement  with  Dr.  FothergiU  that  it  is  pro- 
ductive of  every  form  of  derangement  of  function  and  tissue. 
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change.    On  the  contrary,  a  sedentary  life,  with  definite  rules 
ot  hygiene  and  diet,  indicates  a  conservation  of  power  and 
■energy  which,  if  misapplied  in  the  production  of  excessive 
activity,  IS  hkely  to  lead  to  undue  friction  and  wear  and  tear 
tending  to  premature  exhaustion  and  its  consequences.  It 
would  be  unwise  if  we  did  not  take  this  into  consideration  A 
sedentary  life  with  mental  hveliness  and  animation  is  a  very 
difterent  thing  to  the  sedentary  hfe  of  the  slothful  and  the  indo- 
lent, yet  withal  a  sedentary  Hfe  has  a  train  of  evil  consequences 
even  under  the  best  conditions,  conditions  which  cannot  fall  to 
the  lot  of  those  whose  organs  are  occupied  in  the  due  fulfilment 
<of  functions  with  which  they  were  endowed  by  nature  towards 
the  achievement  of  certain  ends.    My  object  in  bringing  this 
subject  before  you  is  merely  to  remind  you  that  there  are 
bodily  changes,  the  result  of  inactivity,  which,  if  not  of  a 
strictly  degenerative  kind,  are  attended  with  discomfort  and 
inconvenience.     Let  me  take  obesity  by  way  of  example. 
Many  persons  are  actually  too  stout  for  either  health  or 
comfort.     Dr.  Fothergill  refers  to  this  in  a  somewhat  quaint 
but  purposive  style  of  diction.    "  All  must  have  seen  an  undue 
obesity  in  corpulent  ladies  who  live  well  and  he  warm,  who 
take  carriage  exercise  only,  and  are  scant  of  breath  if  they 
climb  three  stairs.     In  all  these  cases  there  may  be  a  super- 
abundance of  fat  in  and  upon  the  heart,  but  that  is  of  less 
.significance  than  the  general  condition.     The  blood  is  always 
charged  with  nitrogenized  waste,  whether  the  urine  be  clear  or 
laden  with  Hthates.    Such  persons  are  fed  to  repletion,  and, 
like  the  lazy,  over-fed  monk  of  old,  they  ought  to  have  less 
sleep  and  more  exercise.    They  remind  one  of  the  fat  Itahan 
priest,  the  victim  of  gout,  who  was  taken  prisoner  by  the 
Turks,  and  converted  into  a  galley-slave.    This  position  might 
not  be  an  enviable  one  by  any  means,  but  he  regained  his 
health  and  lost  his  gout  as  the  outcome  of  his  new  regimen." 
I  think  we  may  fairly  look  upon  obesity  as  one  of  the 
inflictions  of  a  too  sedentary  life.     If  the  mdividual  cannot  or 
will  not  change  this  mode  of  existence,  surely  there  is  no 
better  means  of  compensation  than  that  of  massage,  and 
although  I  thoroughly  beheve  in  a  well  regulated  dietary,  with 
an  absence  of  saccharine  elements,  still  I  am  sure  it  is  a 
mistake  to  carry  on  Bantingism  to  an  unlimited  extent.  In 
my  own  practice,  during  the  past  twelve  months,  I  have  had 
some  really  excellent  cures  of  obesity  by  massage  in  persons 
who  did  and  would  lead  sedentary  lives  whatever  might  be  the 
consequence.     My  experience  certamly  guides  me  to  the  con- 
clusion that  an  unhealthy  amount  of   fat  causes  a  very 
characteristic  state  of  lethargy,  indisposition,  and  laziness. 
■Unhealthy  fat  is  associated  with  exhaustion  and  its  train  of 
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symi^tomatic  troubles,  equally  as  much  as  a  deficiency  of  fat. 
There  can  be  little  doubt  that  some  jDeople  in  this  mixed  world 
of  various  and  varying  types  can  bear  a  life  of  restramt  or  a 
sedentary  life  with  much  greater  equanimity  and  with  less 
<langer  to  health  than  others  can :  the  thm,  wiry,  caustic 
individual  whose  stomach  can  digest  nails,  and  whose  waste  is 
•exactly  equivalent  to  his  repair,  apparently  loses  nothing  and 
gains  nothing ;  the  interchanges,  circulatory,  nervous,  and 
mental,  go  on  from  day  to  day  with  wonderful  rhythm  and 
regularity,  his  habits  are  punctuality  itself,  and  his  diet  usually 
of  the  plamest  and  most  moderate  kind.     But  this  is  not  the 
case  with  a  man  of  more  plethoric  habit  of  body  and  with 
naturally  a  good  deal  of  gout  in  his  blood.     A  sedentary  life 
would  not  suit  this  individual  unless  he  lived  upon  nothing  but 
whey  and  biscuits.    But  this  type  of  man  is  fond  of  good 
living,  and  with  Httle  or  no  exercise  his  blood  very  naturally 
gets  loaded  with  uric  acid  and  he  becomes  Hthfemic.    It  is 
quite  possible  that  there  may  be  no  outward  manifestation  of 
gout,  still  as  is  too  frequently  the  case,  it  may  be  retrocedent, 
suppressed,  and  latent,  and  this  means  a  damping  of  the  fires 
and  a  choking  of  the  flues,  leading  to  inactivity  of  the  liver, 
mdigestion,  and  a  host  of  troubles,  which  may  be  only  slight, 
or  may  be  severe  and  associated  with  the  gravest  forms  of 
arterial  change.    Well,  all  I  can  say  to  such  as  these  is,  "  If 
you  will  not  or  cannot  take  exercise,  have  your  body  masse'ed 
regularly  every  morning  for  one  hour  from  seven  to  eight 
o  clock  and  you  will  soon  throw  away  your  blue  pills  and  your 
black  draughts,  and  your  peptonizing  powders." 

Advancing  and  Advanced  Lastly,  let   us  consider 

whether  niassage  can  be  of  any  value  at  all  in  advancing  and 
advanced  life  Does  it  retard  the  dying  out  of  tissue  ?  Does  it 
aid  the  structures  to  retain  a  fair  amount  of  elasticity  ?  Does 
It  keep  the  joints  supple  and  the  muscles  from  getting  stiff 
Does  It  keep  the  skm  m  a  healthy  condition  and  preveiit  pre- 
mature Avnnkhng  and  shrivelling  ?  I  certainly  believe  that  it 

pioTongs  hfe.'  ^        '''''  ^^^^ 

Professor  Humphrey,  of  Cambridge,  in  a  naner  on  "  Thp 
y^n7f^iSf?L^'^  fouUTthe°i/„S 

orthl^'th  'It  '1%'  s:'isig'/t  °'  rr°"^- 

80  nnd    qn  no       i         ,  females  between 

90  and  100     W  fV.       ""w'  "i^'^  ^^^^l^^  between 

JU  and  100.    With  regard  to  diseases  and  failures  of  ivirti' 
cular  organs,  the  immunities  were  in  fnvo  r  T+hl 

especi.,,,  preponderate  (.J  ^e^t^Tt  tpe:*)"™^^"^ 
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They  are  indeed  twice  as  frequent  in  the  men  as  in  the  women, 
amounting  to  42  per  cent.,  whereas  in  the  women  they 
are  only  20  per  cent.  In  the  women  hrain  affections  are  more 
frequent  than  in  the  men,  heing  16  per  cent,  to  7  per  cent. 
But  the  faihires  of  the  heart  and  of  the  lungs  are  about  equal 
in  the  two  sexes.  It  is  worthy  of  note  that  85  per  cent,  of  the 
whole  number  are  reported  to  be  free  from  any  evidence  of 
rheumatic  affection  of  the  hands.  Of  all  diseases  brain 
affections  and  the  recoveries  from  them  in  old  people  are 
amongst  the  most  remarkable  of  their  maladies.  Fifty-two- 
people  w'ere  troubled  with  rheumatism  in  its  various  forms,  "  for 
which,"  says  Professor  Humphrey,  "  I  suppose  a  remedy  is  not 
very  easily  to  be  found."  In  this  respect  I  beg  to. differ  from 
Mr.  Humphrey,  for  massage,  as  far  as  my  experience  has  gone 
in  the  treatment  of  the  rheumatic  pains  and  stiffness  of  limbs 
in  old  people,  is  most  valuable,  in  fact,  its  usefulness  m  this 
respect  is  second  only  to  its  power  in  the  wasting  diseases  of 
children.  But  now  we  come  to  the  most  interesting  point  in 
the  whole  of  Mr.  Humphrey's  very  valuable  paper,  and  it  refers, 
to  the  remarkable  heaHng  power  of  the  aged,  not  only  after 
local  lesions,  such  as  fractures,  wounds,  and  ulcers,  but  to  the 
reparative  powers  evmced  by  them  after  illnesses.  He  remarks 
— "  Those  inferences  are  so  contrary  to  pre-conceived  notions, 
indeed  to  probabilities,  that  it  takes  some  time  and  effort  and 
frequent  repetition  to  obtain  for  them  a  fair  measure  of 
acceptance,  but  I  think  the  reparative  powers  of  age  are 
becommg  more  accredited,  and  that  we  shall  ere  long  cease  to 
have  age  adduced  as  a  reason  agamst  the  hopeful  and  careful 
treatment  of  fractures,  wounds  and  sores  in  the  octogenarian, 
the  nonagenarian,  and  even  in  the  centenarian."  This  is  all 
very  well  and  very  true,  and  it  goes  to  confirm  my  previously 
expressed  opinion,  that  regular  massage  in  advancing  age  tends 
to  prolong  hfe  ;  but  there  is  a  stage  in  advancmg  life  between 
fifty-five  and  sixty-five,  when  m  some  people  age  creeps 
on  apace;  they  feel  they  are  getting  old,  their  muscles  become 
weary  and  even  tender  towards  their  fibrous  attachments  after 
a  small  amount  of  exercise ;  after  sittuig  down  then-  lower 
Hmbs  become  uncommonly  stiff,  and  the  least  over-stram  of  the 
muscles  of  the  back  gives  them  sharp  pams  about  the  lumbar 
regions  ;  the  jomts,  particularly  the  knees  and  the  hips,  are 
painful  upon  movement,  feel  dry  and  are  given  to  crack ;  the 
skin  is  wrinkled  and  the  hair  is  white  and  very  void;  they  have 
a  sudden  tendency  to  stoop,  and  the  muscles  are  destitute  ot 
firmness.  Now,  in  some  of  these  cases  I  have  been  truly 
astonished  to  see  the  wonderful  influence  which  massage  has 
had  in  restoring  a  healthy  tone  and  giving  to  these  people  an 
appearance  of  comparative  youth  really  remarkable.  A 
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gentleman  over  seventy  consulted  me  for  what  he  called  stiff- 
ness, particularly  about  the  lower  limbs.  After  sitting  down 
for  a  little  time  he  became  so  stiff  that  he  had  difficulty  in 
assuming  the  erect  posture  again.  A  course  of  massage  cured 
the  stiffness  entirely,  and  he  declared  that  it  had  made  a  new 
man  of  him. 

We  have  now  considered  massage  manipulations  in  almost 
every  way  in  which  I  should  judge  them  likely  to  be  of 
great  service.  I  shall  in  the  next  two  lectures  confine  myself 
to  electricity  and  its  practical  application  to  the  human  body. 


19 


TWO  LEG  TUBES 

ON 

MEDICAL  ELECTRICITY. 


Lecture  XIV.— ELECTRO-PHYSICS. 
Lecture  XV.— ELECTRO-THEHAPEUTICS. 


These  two  Lectures  on  Medical   Electricity  are 
a  necesscaiy  addition  to  the  foregoing  Lectures  on 
Massage.    We  find  that  massage  and  electricity  have 
a  combined  value ;  so  much  is  this  the  case  that  the 
best  results  of  massage  are  frequently  dependent  upon 
electricity  as  an  auxiliary.     Of  the  two  modes  of 
treating  disease,  I  certainly  have  met  with  more  decided 
therapeutic  results  from  the  former  than  I  have  from 
the  latter,  but  the  medical  use  of  electricity  is  still 
capable  of  more  extended  apphcation  and  experience. 
I  am  quite  sure  that   we   must  view  both  these 
agents  as  aids  to  treatment  only.    It  is  simply  irrational 
and  quackish  to  give  to  either  massage  or  galvanism 
an  empirical  value  which  it  does  not  and  never  can 
possess. 


Lecture  XIV. 


ELECTBO-PHYSICS. 

Massage  an  aid  to  Electricity — Electricity  as  an  agent  for  transmitting 
power  compared  with  air  and  water — Galvanism  and  Paradism — Electrical 
action  and  Chemical  action — Generation  of  Electricity — Electro-motive  force 
— Leclanche's  cell — Amalgamation  of  zinc— Advantages  of  zinc  and  carbon 
elements — Difierence  of  potential — Potential  at  diiierent  points  of  a  conductor 
— Internal  resistance — Polarization — Circulation  of  the  current — Polarity  of 
elements  in  the  galvanic  cell— Terms  of  poles,  &c.— Conduction— Resistance  — 
Examples  of  resistance— Volt,  Ohm,  Ampere— Velocity  of  current— Rheostat — 
Resistance  of  the  human  body— Collector — Voltaic  alternatives — Voltameter, 
description  of — De  Watteville— Galvanometer — Magnetic  defieotions — Nature 
of  Ohm's  law— Polarization — Apostoli  Paradiam— Galvano-faradic,  Magneto- 
Electric  currents— Induced  currents,  strength  of —Induced  current,  explanation 
of,  nature  of  — Gaiffe's  apparatus— Paradic  battery— Galvanic  battery— Elec- 
tricity induces  Magnetism— Temporary  and  permanent  Magnetization  by 
Electricity— Pigure  for  illustrating  Galvano-faradic  induced  current— Action  of 
the  induced  coil— Galvanic  cautery— Cautery  battery— Static  electricity- 
Electrization —Dr.  Morton  on  the  use  of  Static  Electricity. 

This  lecture  treats  of  some  of  the  most  simple  fundamental 
principles  and  attributes  of  certain  phenomena  or  modes  of 
molecular  motion  embodied  in  the  term  electricity.    I  shall 
deal  with  the  subject  in  its  concrete,  rather  than  in  its  abstract 
and  differential  forms,  my  object  being  to  explain  and  make 
clear  to  you  that  under  given  conditions  we  can  generate  a 
somethmg  to  which  the  name  electricity  is  given,  and  which  is 
capable  of  transmitting  power.    My  duty,  then,  is  clear  and 
delmed.    Let  me  see  if  I  can  make  my  ideas  clear  to  you  also 
_We  can,  if  you  hke,  consider  electricity  in  the  Hght  of  an 
imaginary  fluid  and  compare  it  with  water.    You  know  that 
water  pressure  is  capable  of  transmitting  power,  as  illustrated 
by  the  vast  system  of  high  pressure  mains  which  have  been 
aid  throughout  London.    Compressed  air  also  is  capable  of 
example  °"^^°ary  pneumatic  bell  being  an 

fri^?v.T'^^  ^^Tr.  '^^'^  ai^'  water,  and  elec- 

tiicity    by  that  I  do  not  mean  to  imply  that  electricity  is  a 

iTtf  ml^^     T""^  ^  fl'^id,  like  a^fluid 

of  veiy  httle  mass  however,  or,  odd  as  it  may  seem,  like  a  fluid 

ZrS^^lT"^'  '^'^^I'  ^'^.^l  Jle^tricity  goes  round  sharp  corS 
with  peifect  ease  and  without  any  of  the  phenomena  of 
momentum  possessed  by  rushing  water.    But  what  I^r  icu 

wk  g^^^^^^  «°^e  way  used  up  and  'so 

worK  got  out  ol  It.    Electricity  is  no  more  a  source  of  power 


294 


ELECTRO-PHYSICS. 


than  a  bell  wire  is;  electricity  is  a  marvellously  convenient 
agent  for  conveying  a  push  or  a  pull  to  a  great  distance,  but  it 
is  not  by  the  using  up  of  the  electricity  that  electric  lights  burn 
or  that  electro-motors  revolve.  It  is  by  the  electricity  losing 
pressure  exactly  as  water  loses  head  when  turning  the  miller's 
wheel  as  it  flows  down  hill,  that  work  is  done  electrically. 

At  the  end  of  this  lecture  I  shall  have  to  say  a  word  or 
two  to  you  concerning  frictional  electricity  or  static  electricity 
(Franldinism);  but  in  consequence  of  the  difficulties  met  with 
in  developing  it,  on  account  of  the  humid  condition  of  the  air 
in  this  country,  it  has  not  been  adopted  in  the  treatment  of 
disease  so  much  as  it  otherwise  would  be,  but  it  has  its  uses 
nevertheless.  So  I  shall  confine  my  observations  especially  to 
those  tivo  forms  of  current  electricity  known  as  (1,)  galvan- 
ism, voltoism,  contact  electricity  and  the  chemical  or  constant 
current;  (2),  faradism,  the  ma gneto- electric,  the  interrupted, 
or  the  induced  current. 

You  must  look  upon  current  electricity  as  you  would  a 
current  of  air  or  a  current  of  water,  moving  at  a  given  rate  in 
a  certain  time  at  a  given  velocity,  exercising  power  and  per- 
forming work  in  direct  ratio  with  the  resistance  it  has  to 
overcome. 

Current  electricity  or  continuous  flow  of  electricity  is  the  result 
of  chemical  action,  or  perhaps  it  might  be  more  correct  to  say 
that  chemical  action  is  accompanied  by  and  probably  produces 
electrical  action,  and  this  I  shall  make  evident  to  you  by  the 
galvanometer  and  other  means. 

In  order  to  generate  electricity  we  take  a  couple  of 
dissimilar  elementary  substances  (electro-motive).  We  may 
select  them  from  the  following  :  Carbon,  platinum,  gold,  silver, 
copper,  iron,  tin,  lead,  zinc.  For  medical  pm-poses  carbon 
and  zinc  arejisually  preferred.  It  is  my  intention  to  confine 
my  observations  to  these  two  elementary  bodies.  If  they  are 
brought  into  contact  in  the  presence  of  some  exciting  fluid,  say 
dilute  sulphuric  acid  (1  to  9)  or  solution  of  chromic  acid  (4  to 
20)  or  a  saturated  solution  of  sal  ammoniac,  in  one  of  them 
positive  electricity,  and  in  the  other  negative  electricity  can  be 
detected. 

Directly  the  zinc  and  the  carbon  touch,  either  inside  or 
outside  of  the  liquid,  chemical  action  takes  place.  Bubbles  of 
gas  appear  on  the  carhon  and  rise  to  the  surface  of  the  hquid, 
which  may  be  shown  to  be  hydrogen,  whilst  the  zinc  (if 
sulphuric  acid  be  used)  is  gradually  corroded  and  consumed^ 
the  white  solid  sulphate  of  zinc  being  formed  in  the  vessel. 
The  chemical  action  is  thus  expressed : — 

Zn+H^SO.^ZnSO.+H,. 

You  will  observe  that  the  carbon  undergoes  no  chemical 


ELECTRO-MOTIVE  FORCE. 


295 


change,  but  the  chemical  action  upon  the  zinc  by  the  sulphuric 
acid  has  given  rise  to  a  force  which  is  known  as  electro -motir a 
force. 

Electro-motive  force  must  be  looked  upon  as  an  imaginary 
force ;  it  is  a  property  of  matter  giving  it  a  caj)acity  for  work 
just  as  energy  in  the  world  of  mechanics  is  its  capacity  for 
doing  work.  In  man's  bodily  organization  there  is  the  capacity 
for  work,  and  in  the  collection  of  parts  that  make  up  the  steam 
engine,  holding  certain  relative  positions  and  to  bodies  outside 
them,  there  is  the  capacity  of  doing  work.  The  possession  of  a 
body  of  energy  gives  to  it  the  power  to  do  work,  just  as  the 
possession  of  electricity  of  electro-motor  force  gives  to  it  the 
power  to  do  work,  therefore  a  galvanic  battery  generating  the 
electric  current  depends  for  its  strength  upon  its  electro-motive 
force,  and  the  tension  and  strength  of  the  current  is  due  to  this 
electro-motive  force,  which  is  the  outcome  of  difference  of 
potenHcd,  and  this  is  why  it  is  usual  to  say  that  electro-motive 
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force  and  difference  of  iwtential  are  synonymous ;  and  we  shall 
directly  see  how  this  force  is  measured,  and  other  points  in 
reference  to  it. 

I  now  show  you  a  Leclanche'  cell  (Fig.  37). 

You  see  it  consists  of  an  outer  vessel  made  of  glass,  in  which  we 
note  the  first  element,  a  rod  of  amalgamated  zinc.  Let  me  say 
a  word  here  with  regard  to  the  amalgamation  of  the  zinc.  It 
is  very  important  that  you  should  know  how  to  do  this  for 
yourselves,  and  understand  the  reason  why  amalgamation  is 
necessary.  For  uniformity  of  workmg,  and  for  obtaining  the 
maximum  effect,  it  is  essential  that  all  parts  of  the  zinc  should 
be  acted  on  equally  by  the  solution.  Ordinary  commercial  zinc, 
besides  other  impurities  in  the  process  of  coolmg,  becomes 
unequally  annealed,  different  parts  of  it  are  unequally  hard, 
and  are  attacked  with  different  facilities  by  the  same  acid. 
Pure  zinc  carefully  annealed  is  not  attacked  at  ordinary 
temperatures  by  pure  sulphuric  acid.  Two  pieces  of  zinc,  one 
of  which  is  more  easily  attacked  than  the  other,  will,  when  in 
contact  with  an  acid  and  with  one  another,  form  a  couple,  the 
more  easily  attacked  being  +  and  the  less  easily  — ,  just  like  a 
piece  of  zinc  and  copper  respectively.  Such  an  heterogeneous 
piece  of  zinc  when  used  as  an  element  in  a  cell  fritters  away 
some  of  its  general  electro-motive  power  by  establishing  local 
currents.  It  seems  that  the  chief  cause  of  this  inequaUty  of 
action  is  due  to  difference  of  hardness  rather  than  metalHc 
impurities,  for  if  the  surface  of  the  zinc  be  moistened  with 
sulphuric  or  hydrochloric  acid  and  mercury  smeared  over  its 
surface  until  the  zinc  is  uniformly  amalgamated,  such  local 
currents  are  completely  arrested.  The  metallic  impurities 
cannot  certainly  be  removed  in  the  process  of  amalgamation. 
But  inequality  in  hardness,  due  to  irregular  coohng,  can  easily 
be  removed ;  for  as  the  mercury  penetrates,  the  mass  softens 
and  molecular  strams  are  relieved,  and  uniformity  results. 
This  is  so  complete  that  amalgamated  plates  may  be  left  in  con- 
tact with  dilute  sulphuric  acid  for  any  length  of  time  without 
dissolving.  .  . 

The  second  element  is  the  plate  of  carbon,  and  the  Hquid 
a  solution  of  chloride  of  ammonium.  The  zinc  is  in  free 
contact  with  the  chloride  of  ammonium.  The  carbon  is 
in  a  porous  cell;  the  space  between  the  carbon  pole  and 
the  wall  of  the  porous  cell  is  filled  tightly  with  a  mixture 
of  carbon  and  peroxide  of  manganese  in  coarse  powder. 
Chloride  of  zinc  is  formed,  the  separated  ammonium  imme- 
diately decomposes  into  hydrogen  and  ammonia,  the  latter  ol 
which  at  first  dissolves  in  the  solution  and,  when_  this  is 
saturated,  escapes  as  a  gas.  The  hydrogen,  meanwhile,  after 
causing  in  the  usual  way  successive  decompositions  of  the 
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contiguous  molecules  of  chloride  of  ammonium,  aj)pears  through 
the  porous  cell,  and  finds  itself  at  last  in  contact  with  the 
peroxide  of  manganese,  this  oxidises  the  hydrogen  to  water,  being 
itself  in  the  first  instance  reduced  to  the  form  of  sesquioxide, 
according  to  the  -equation 

Zn  +  2C1NH,  +  MnOa = ZnCl^  +  2NH3 + H^O  +  Mn^Og. 

The  advantages  of  this  combination  is  that  the  zinc  is  not 
consumed  when  the  cell  is  not  in  circuit.  The  object  of  the 
peroxide  of  manganese  is,  as  I  have  just  stated,  to  give  up  its 
oxygen  to  the  nascent  hydrogen  to  form  water,  and  were  it  not 
for  this  combination  the  hydrogen  would  collect  in  such 
quantities  over  the  surface  of  the  carbon  as  to  depolarise  it, 
bringing  about  an  internal  resistance  which  would  be  highly 
adverse  to  the  ivorking  of  the  cell. 

The  electro-motive  force  of  a  Leclanche  cell  is  about  I'S  volt, 
or  more  correctly  1-48  volt,  and  its  internal  resistance  about 
3"5  ohms. 

I  have  here  another  and  more  recent  form  of  Leclanchd  cell. 
You  see  there  is  no  porous  cylinder  m  it,  this  simplifies  the 
thmg  very  much  and  renders  it  easier  to  recharge  and  clean. 
Now,  I  am  anxious,  as  I  cannot  possibly  describe  to  yon  each 
of  the  different  forms  of  cells  which  are  in  use  (excepting  in 
a  very  off  hand  way,  when  speakmg  to  you  of  current  tension), 
that  you  should  keep  this  cell  with  its  elements  (electrodes)  in 
your  mmd,  and  remember,  if  you  please,  that  it  possesses  so 
many  advantages  that  we  may  look  upon  it  as  the  medical  cell 
it  IS  well  suited  for  intermittent  work,  and  it  has  the  special 
superiority  that  it  is  cheap  and  requu-es  Httle  attention.  We 
shall  have  to  study  this  cell  carefully,  and  if  we  know  something 
about  It  we  shall  have  an  idea  of  the  foundation  of  the  science 
of  galvanism.    In  the  first  place  we  have  what  is  necessary 
foi  the  generation  of  the  galvanic  current,  the  two  dissimilar 
elements,  cai;bon  and  zmc,  separated  by  india-rubber  bands 
and  surroundmg  them  we  have  our  fluid  which  we  may  call  the 
exciting  agent,  which  acts  chemically  on  one  of  them  Volta 
considered  that  the  contact  of  two  different  m  ta^as  alone 
necessaiy  to  the  production  of  electricity,  but  our  d  stTnou  shed 
physicist  Faraday  came  to  a  different  conchision  naS  that 

TneSv^and  thaft  -  expStf  0 

= ^  f  zs^^s  ^-t  tj: 

Z  ZIl^'  '"^^  '^^'-^'^^      potential  befwel  Tl^t 

crreTm  1  °  ^""^  a  flow  of  the  electric 

whLT  eCtH^^^^^^  \  fl"™^  The  pomt  tZ 

wnicn  electncity  (or  water)  flows  must  be  at  a  higher  potential 
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(or  level)  than  the  point  to  which  it  flows  :  we  have,  then,  with 
regard  to  the  electric  current,  a  podtivc  as  well  as  a  negative 
flow,  which  always  takes  place  from  the  Mcilur  to  the  lower 
potential,  so  that  by  the  -positive  or  ner/ative  potential  of  a  body 
is  meant  that  the  electricity  with  which  it  is  charged  must  be 
of  a  kind  positive  or  negative. 

Difference  at  different  points  of  a  Conductor.  — 
Difference  of  Level  bears  the  same  relation  to  pressure  in  a 
hydrostatic  system  as  difference  of  potential  bears  to  electro- 
motive force  in  an  electric  one.  Again,  electric  j)otential  is 
directly  comparable  with  tension ;  for  tension  is  proportional 
to  the  pressure  which  is  producing  it.  Accordingly,  if  the 
two  extremities  of  a  conducting  wire  have  the  same  potential, 
the  electro-motive  forces  along  that  wire  will  be  equal  and 
opposite.  In  other  words,  there  is  no  resultant  electro- 
motive force  between  the  points,  and  no  current  passes.  In 
all  cases,  just  as  in  mechanical  problems,  two  equal  and  oppo- 
site forces  may  be  withdrawn  or  added  without  altering  the 
conditions ;  so  we  may  suppose  that  any  wire,  through 
which  no  current  is  passing,  is  simultaneously  traversed 
by  equal  and  opposite  currents.  In  doing  so,  we  should, 
however,  be  obliged  to  lose  sight  for  a  moment  of  the 
generally  received  "explanation"  of  current  motion,  namely, 
difference  of  potential,  which  is  after  all  only  a  mode  of 
expression. 

Now  let  us  apply  this  difference  of  potential  between  the 
elements  in  the  battery  itself,  the  internal  electrodes,  the  zinc 
and  the  carbon,  and  this  will  lead  on  to  the  consideration  of 
polarity. 

My  Leclanchd  cell  is  now  in  action,  for  I  have  connected  the 
two  elements  by  means  of  this  piece  of  copper  wire,  and  the 
electric  current  is  passing  in  circuit,  or  I  should  rather  say  the 
two  currents  are  passing  in  circuit,  namely,  the  positive  and 
the  negative,  and  my  Leclanche  cell  is  in  its  greatest  state  of 
activity.  It  is  what  is  usually  known  as  short  curcuited ; 
by  this  is  understood  that  the  currents  have  no  external 
resistance  to  overcome,  excepting  that  which  they  find  in  the 
copper  wire ;  the  only  resistance,  then,  to  the  two  currents 
meeting  and  neutrahzing  one  another's  activity  exists_  in  the 
fluid  between  the  two  elements,  and  this  is  called  the  internal 
resistance.  It  is  important,  therefore,  that  the  exciting  hqmd 
in  the  cell  should  not  only  be  such  as  will  act  chemically  upon 
one  of  the  plates,  but  it  must  also  be  a  compound  of  which 
the  particles  or  molecules  are  capable  of  pohn^.atwn;  witli 
bromine  or  with  a  solution  of  chlorine  no  current  of  electricity 
is  obtained,  though  these  substances  act  powerfully  on  zmc. 
With  the  compounds  generally  employed— either  acids  or 
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salts — the  chemical  force  passes  through  the  liquid  from  one 
plate  to  the  other,  and  doubtless  the  electrical  force  also  i^asses 
through  the  liquid  from  one  plate  to  the  other.  Let  us  see.  The 
two  elements  in  the  Leclanche  cells   are  kept  at  different 
potentials  by  chemical  agency,  and  the  highest  level  of  these 
potentials  is  to  be  found  with  that  element  upon  which 
chemical  activity  is  exercised.    By  the  dijfereyice  of  potentials 
the  generation  of  the  electric  current  is  maintained.  When 
there  is  no  difference  between  the  potentials,  when  they  are 
both  at  the  same  level,  the  battery  is  said  to  have  run  down. 
Now  the  chemically -active  plate  is  that  from  which  the  jjositive 
current  flows  to  the  chemically-passive  plate  through  the  liquid. 
The  chemically-active  plate  in  this  cell  is  the  zinc,  and  the 
chemically-passive  plate  is  the  carbon,  so  the  chemically- 
active  plate,  the  zinc,  is  p)ositive  to  the  ohQmicdllj -passive  plate, 
the_  carbon  which  is  negative.    By  the  law  of  potentiahty  the 
positive  current  is  found  and  withdrawn  from  the  negative 
plate  and  the  negative  current  is  found  and  withdrawn  from 
the  positive  plate.    Hence  it  is  invariably  seen,  and  this  is  a 
rule  to  which  there  is  no  exception,  that  when   a  current 
passes  from  A  to  B  it  is  the  metal  A  which  is  mainly 
attacked— generally  it  alone  is  attacked.    The  very  fact  that 
the  hydrogen  is  evolved  on  the  carbon  insures  the  latter 
remammg  unattacked.    We  are  now  in  a  position  to  consider 
the 

Circulation  of  the  Current,  means  the  continuous  circula- 
tion of  the  electrical  force,  and  has  given  rise  to  the  terms 
electrical  current  and  current  electricity.  When  the  circuit  is 
completed  (1)  the  plates  become  polarized,  (2)  the  molecules 
or  particles  of  the  Hquid  between  them  also  become  polarized 
(d)  chemical  action  (decomposition  and  recomposition)  takes 
place  across  the  liquid,  (4)  positive  electricity  takes  its  origin 
as  we  have  seen  in  the  chemically-active  plate,  (5)  across  the 
liquid  to  the  negative  plate,  and  (6)  proceeds  by  the  wire 
outside  the  hquid  to  the  positive  plate.  The  negative  current 
Sri  f  n  '  i-everse  way-from  the  carbon  through  the 

carbon.  ^""^  ^''^  °^^*«ide  to  the 

You  can  I  hope,  now  understand  how  it  is  that  vositim 
e  ectricity  eaves  the  cell  by  the  wire  fastened  to  the  Son 
?  .S'  *  ^-'^^'^r  electricity  leaves  the  cell  by  the  wke 

^y  th'e  tii'e  a^^^^^^^  place  of  junction  theiXe 

is  at  thX/nf  fl?^^^'^  !  '"^^^^  pole  and 

s  at  the  top  of  the  negative  plate,  the  neqative  nole  is  at  fhp 
top  of  the  positive  element,  the  ziiic  ^ 

'fP  . ^ake  ourselves  acquainted  with  certain 
teims  which  have  received  general  acceptance,  and  which 
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applied  to  the  terminals  of  the  iJositive  and  negative  poles,  the 
term  Anode  is  given  to  the  conductor  which  is  attached  to  the 
Positive  pole,  and  the  term  Kathode  is  given  to  the  conductor 
attached  to  the  Negative  pole.  In  speaking  of  currents,  instead 
of  using  the  words  Positive  and  Negative,  it  is  serviceable 
sometimes  to  apply  the  words  Anodic  and  Kathodic.  The  word 
Electrode  is  common  to  any  material  which  is  applied  to  the 
end  of  the  conducting  wire  by  which  the  current  is  made  to 
enter  any  part  of  the  human  body  (the  part  by  which  the 
current  enters  and  leaves  the  body,  electrolyte.)  In 
electrolysis,  which  we  shall  have  to  consider  in  our 
next  lecture,  the  products  which  appear  at  the  Anode 
are  called  Anions,  those  which  appear  at  the  Kathode  are 
called  Kations.  The  Kathodic  or  Negative  is  the  destructive 
current  when  applied  to  tissue,  but  this  I  shall  demonstrate  to 
you  directly.  It  may  not  be  quite  scientific  to  speak  of  a 
destructive  cm*rent,  but  by  this  I  mean  that  the  electro-motive 
force  has  an  initial  capacity  or  energy  or  intensity  which 
enables  the  current  to  overcome  resistance  which  the  positive 
current  does  not  possess. 

So  much  for  this  galvanic  cell  and  its  electro-motive  force 
with  which  we  must  now  become  better  acquainted.  I  attach 
the  ends  of  these  two  pieces  of  insulated  copper  wire — 
(you  see  they  are  covered  with  gutta-percha  which  is  a  non- 
conductor of  electricity) — one  to  the  positive,  and  the  other  to 
the  negative  pole,  and  when  I  bring  the  ends  of  these 
wu'es  into  contact  I  create  a  difference  of  potential  in  the  cell, 
and  the  electric  current  is  immediately  transmitted  along  the. 
wires.  If  I  place  their  terminals  to  my  tongue  I  experience  a 
sharp  tingling  sensation,  and  a  distinct  metallic  taste,  it  is 
thus  seen  that  the  wires  are  conductors  of  the  electric  current. 
These  wires  are  termed  rheophores.  This  which  I  now  show 
you  is  termed  a  double  rheophore,  it  thus  divides  the  current 
and  diminishes  its  intensity,  and  by  this  means  I  can  make 
it  act  upon  two  points  at  the  same  time,  or  by  further 
subdivision  I  can  make  it  act  upon  any  number  of 
points.  Let  me  make  it  more  evident  to  you  that  I  have 
a  current  of  electricity  passing  along  the  wires.  I  now 
place  this  galvanometer  in  circuit,  and  you  see  the  needle 
is  slightly  deflected,  and  in  direct  ratio  to  this  deflection 
I  am  able  to  ascertain  the  strength  of  the  current  which 
is  passing.  We  shall  have  more  to  say  about_  this,  but 
I  must  first  make  some  reference  to  two  conditions  con- 
cerning the  onward  flow  and  retardation  of  the  current, 
namely,  conduction  and  resistance,  and  let  me  tell  you  at  once 
that  unless  you  make  yourselves  thoroughly  acquainted  with 
these  you  never  ought  to  apply  electricity  to  the  human  body. 
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It  is  a  very  simple  matter  for  all  we  want  to  know  of  it,  but 
to  the  advanced  scientist  it  is  still  a  matter  of  almost  un- 
fathomable importance. 

The  conduction  of  the  current  is  dependent  uj)on  the 
resistance  which  it  encounters.  The  strength  of  the  current  is 
evidence  of  the  quantity  of  electricity  flowing  at  a  given  rate  in 
a  given  time,  which  is  determined  by  the  electro-motive  force  in 
the  cell,  and  by  the  diameter,  length  and  purity  of  the  wire  or 
rheophore.  The  strength  of  a  current  must  be  relative  to  the 
difference  of  potential  of  the  element  in  the  cell  to  which  the 
electro-motive  force  of  the  cell  is  due,  as  well  as  to  the 
conductors  in  circuit. 

Eesistance  is  the  reciprocal  of  conductivity.  In  speaking 
of  the  electrical  transmission  of  power  we  know  that 
it  is  dependent  upon  the  medium  through  which  the 
current  is  transmitted,  that  is,  to  the  resistance  which  this 
medium  offers  to  its  conductivity;  therefore  for  practical 
purposes  and  for  measurement  we  consider  certain  standards  of 
known  resistance,  and  for  this  reason  we  speak  of  resistance 
rather  than  conductivity  of  the  electric  current. 

Electrical  resistance  tveakens  the  current.  —  The  strength 
of  a  current  depends  upon  the  initial  force— the  electro-motive 
force— set  up  in  the  battery,  and  the  resistance  which  the 
current  meets  with  in  the  battery  and  in  the  external  circuit,  and 

E 

is  expressed  thus,  S  =  ^  when  S  =  current  strength,  E  =  electro- 
motive force,  and  K  =  resistance. 

The  electro-motive  force  varies  with  the  greater  or  less 
difference  of  potential  of  the  plates,  and  depends  upon  the 
substances  used  for  plates  and  the  solution  acting  upon  the 
positive  plate. 

_  The  resistance  consists  of  external  or  wire  resistance,  and 
internal  or  hquid  resistance,  and  the  above  equation  may  be 

expressed,  S  =  ^ 
l  +  iv. 

The  liquid  resistance  varies  for  different  liquids,  and  also 
directly  as  the  distance  asunder  of  the  plates,  and  inversely  as 
the  size  of  the  plates. 

_  The  wire  resistance  varies  directly  as  the  length  and 
inversely  as  the  area  of  cross  section  of  the  wire  {ov  as  the 
diameter  ot  the  wire).    The  rules  for  variation  of  1  quid  and 

ZZuT^^r^^v  ''Y''^}'      ^^^^^^^^^^  °f  plates 

:s  tT-t  liqu^'' '''''''  '^^'^'^ 

Jf^       f  T'^  j^^^e^^  copper  to  copper 

zmc  to  zmc,  to  form  one  compound  cell,  the  effect  is  not  to 
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increase  the  electro-motive  force,  but  to  enlarge  the  area  of  the 
plates,  and  hence  to  reduce  the  liquid  resistance. 

"When  two  or  more  cells  are  joined  in  scries,  copper  to  zinc, 
the  electro-motive  force  is  multiplied  by  the  number  of 
separate  cells ;  but  the  liquid  resistance  is  also  multiplied  by 
the  same  number,  for  the  current  has  to  traverse  each  cell  in 
succession. 

A  battery  works  to  best  advantage  when  the  external  and 
internal  resistances  are  equal.  Generally  for  strength  in 
electrolysis,  &c.,  the  series  arrangement  is  best ;  for  heating 
wires  the  compound  arrangement  is  best. 

Prof.  Ayrton  in  his  lecture  before  the  members  of  the 
British  Medical  Association,  at  Bath,  last  year,  "  On  the 
Electrical  Transmission  of  Power,"  made  the  following 
practical  remarks,  which  may  enable  you  to  comprehend  more 
fully  what  I  am  about  to  tell  you : — 

"  Let  us  study  this  electric  transmission  a  little  in  detail. 
I  pull  this  handle  and  the  bell  at  the  other  end  of  the  room 
rings,  but  in  this  case  there  is  no  visible  motion  of  anything 
between  the  handle  and  the  bell.  (Electric  bell  rung  by  an 
electric  current  produced  by  pulling  the  handle  of  a  small 
magneto-electric  machme).  Whether  I  ring  the  bell  by 
pulling  a  wire,  or  by  sending  an  air  puff,  or  by  generating 
an  electric  current  by  the  exertion  of  my  hand,  the  work 
necessary  for  ringing  the  bell  is  done  by  my  hand  exactly 
as  if  I  took  up  a  hand  bell  and  rang  it.  In  each  of  the 
three  cases  I  put  in  the  power  at  one  end  of  the  arrangement, 
and  it  produces  its  effect  at  the  other.  In  the  electric 
transmission  how  does  this  power  travel  ?  Well,  we  do 
not  know ;  it  may  go  through  the  wires,  or  through  the 
space  outside  them.  But  although  we  are  really  quite  in 
the  dark  as  to  the  mechanism  by  means  of  which  the 
electric  power  is  transmitted,  one  thing  we  do  know  from 
experience,  and  that  is  this — given  any  arrangement  of 
familiar  electrical  combinations,  then  we  can  foretell  the 
result." 

Now  my  object  is  to  be  practical,  simply  practical.  I  am 
anxious  that  the  current  of  thought  and  ideation  shall  he 
complete  between  my  brain  and  your  own,  that  the  difference 
of  potential  of  my  brain  shall  engender  ideational  force  which 
shall  be  transmitted  or  conducted  by  intellectual  media  in 
such  a  manner  that  it  overcomes  any  resistance  whicli_  is 
normally  associated  with  the  highest  intellectual  capacities, 
and  so  equalize  our  potentialities  of  thought  that  no  further 
current  can  be  called  into  existence. 

The  seat  of  the  electro-motive  force  in  a  cell  has  given 
rise  to,  and  is  still  a  subject  of,  controversy.     There  is 
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no  doubt  whatever  that  at  every  contact  between  dissimilar 
materials  an  abrupt  change  of  2)otential  occurs,  and  that  the 
algebraic  sum  of  all  these  changes,  when  the  two  terminals  are 
of  the  same  material,  is  the  final  electro-motive  force.  The 
electro-motive  force  of  a  cell  is  a  measure,  and  may  be  con- 
sidered as  the  cause  of  the  energy  of  the  current  it  sujDplies. 
Mere  contacts  cannot  be  sources  of  energy.  All  work  done  by 
a  cell,  whether  in  the  form  of  mechanical  work  or  of  its 
equivalent  lieat,  is  the  result  of  chemical  changes  occurring. 
Since  work  can  never  be  created  or  destroyed,  the  energy 
(including  heat)  of  the  current  must  be  equal  to  the  energy  of 
the  chemical  change  producing  the  current.  For  instance, 
when  a  current  is  passed  through  water  the  Hquid  is  decom- 
posed, and  its  constituents,  oxygen  and  hydrogen,  escape.  To 
tear  these  gases  apart,  and  set  them  free,  requires  exactly  so 
much  work  as  is  equivalent  to  the  heat  that  they  can  produce 
on  recombining. 

I  have  in  my  hand  two  ordinary  electrodes.    They  are  made, 
as  you  see,  of  wooden  handles  to  which  are  attached  brass  cups' 
and  in  these  brass  cups  are  pieces  of  wetted  sponge.    I  attach 
the  terminal  wires  of  the  galvanic  cell  to  the  brass  cups,  having 
my  galvanometer  in  circuit ;  now  I  bring  the  wooden  handles 
ni  contact,  and  if  you  watch  the  needle  of  the  galvanometer 
you  will  see  that  it  is  motionless,  the  electric  current  cannot  pass 
through  the  wood  because  it  is  a  wow-conductor,  its  power  of 
resistance  is  complete.    I  now  bring  the  sponges  into  co7itact 
and  make  the  current  entire,  and  you  see  it  is  complete  bv  the 
deflection  of  the  needle.    Instead  of  bringing  the  sponges 
together  to  complete  the  circuit,  I  now  bring  the  brass  ciips 
together,  and  you  will  see  that  the  needle  of  the  galvanometer 
IS  much  more  active  than  before  when  I  brought  the  sponges 
into  contact.    What  does  this  teach  us?    Merely  that  the 
conducting  power  of  the  sponge  is  less  than  the  conductiua 
power  of  the  brass  ;  or,  m  other  words,  the  resisting  power  of  thS 
sponge  to  the  current  is  greater  than  that  of  the  brass  Here 
then,  we  have  very  definite  examples  of  the  comparative 
^^toZT"  between  the  sponge  and  the  brass.  Thi 
ce    but      f  as  you  see,  external  to  the 

cell  but  as  I  have  before  told  you,  the  current  experiences 
another  form  of  resistance  in  the  cell  which  is  knowi  as  the 
m^m.aZ  ,v..s^«nc..  Do  please  bear  in  mind  that  every  current 
u'^'^ftr-^''''^''''^'  of  resistance,  the  o/e  hi  the 
S'i/cSK^i^^^^^^^^^^  -  outside  Z 

namely,  its  energy  or  capacity  f^l"^^^^::^^^ 
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The  transmission  of  power  by  the  current  in  reference  to 
velocity,  time,  and  space,  "  strength  of  current  "  :  The  ordinary 
modes  of  determining  the  strength  of  the  current,  and  the  work 
which  a  current  is  capable  of  effecting  by  the  power  transmitted 
in  overcoming  resistance  and  inertia.  Let  me  first  draw  your 
attention  to  three  terms,  with  which  according  to  their 
reasoning  you  must  become  accustomed.  I  will  do  my  best 
to  make  their  meaning  clear  to  you. 

Volt,  the  unit  of  electro-motive  force  (a  Daniells'  cell  has  an 
E  MF  of  0-98  to  1-10  Yolt). 

Ohm,  the  unit  of  resistance. 

Ampere,  the  unit  of  current  strength  furnished  by  an  E  M  F 
of  one  volt  through  one  Ohm. 

We  speak  of  a  battery  of  so  many  volts  as  we  would  of  an 
engme  of  so  many  horse  power,  so  that  a  unit  of  electro-motive 
force  is  defined  as  that  which  is  competent  to  send  a  current  of 
unit  strength,  through  a  unit  resistance,  and  thereby  send  a  unit 
quantity  in  a  unit  time. 

A  unit  current  is  said  to  be  the  current  which  in  passing 
through  a  conductor  of  unit  le^igth  exerts  a  unit  of  force  on  a 
unit  magnetic  pole  at  a  unit  distance.  And  a  unit  of  tcork,  or 
its  equivalent,  is  done  per  second  by  a  unit  current,  passing 
through  a  conductor  of  unit  resistance. 

The  velocity  of  a  voltaic  current  in  its  transit  through  a 
thick  iron  wu'e  has  been  shown  to  be  after  the  rate  of  seven- 
teen thousand  miles  per  second  in  an  air  line. 

You  may  wish  to  calculate  the  electro-motive  of  your 
battery,  and  this  you  can  do  by  means  of  the  galvanometer,, 
for  all  medical  purposes.  Twenty  freshly  charged  Leclanch^ 
cells  will  give  a  deflection  of  about  thirty  milliamperes  if  the 
resistance  of  the  galvanometer  is  =  1000  Ohms,  so  that  then* 
electro-motive  force  about  equals  thirty  volts  (l* 5  volt  per  cell). 

Ohm's  law. — The  current  of  electricity  will  be  directly 
proportional  to  the  electro-motive  force,  and  inversely  _  pro- 
portional to  the  resistance  in  the  circuit,  or  mathematically 
F 

expressed,  C  =         l^ut,  as  we  have  seen,  the  current  not  only 

encounters  the  external  resistance  say,  of  the  human  body, 
but  it  also  encounters  the  internal  resistance  in  the  cell, 
therefore  we  have  two  resistances,  expressed  by  the  following 
equation :  — 

C  =  ^  becomes  C  =  ^ 

where  K'  is  the  resistance  in  the  battery  and  K"  that  outside. 

The  Ohm,  then,  is  the  unit  of  resistance,  and  the  resistnig 
medium  taken  is  a  standard  coil  of  copper  wire  1  mm.  ni 
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diameter  and  48*5  m.  in  length,  or  a  column  of  mercury  1  sq. 
mm.  in  area,  I'OS  metre  in  height,  known  as  a  rheostat. 

Eheostat  has  its  name  from  the  possibility,  by  its  use,  of 
reducing  the  strength  of  a  current  till  it  becomes  of  a  certain 
'predetermined  strength.  This  it  effects  by  introducing  into  the 
circuit  a  resistance  which  can  be  increased  or  diminished  at 
pleasure.  We  assume  that  the  resistance  in  a  wire  increases 
with  the  length  of  the  wire ;  so  that  if  we  introduce  a  certain 
length  of  wn-e  into  a  circuit,  we  diminish  the  current  strength 
more  than  if  we  introduced  a  shorter  wire  of  the  same  material 
and  thickness.  We  have  seen  that  the  total  resistance  is  made 
up  of  the  mternal  resistance  E',  that  is,  the  resistance  of  the 
battery  and  the  external  resistance  E",  taking,  for  example  the 
resistance  of  the  human  body  and  electrodes. 

In  order  to  estimate  the  internal  resistance  of  a  cell  we  note 
the  current  strength  by  the  galvanometer  and  call  this  C, 
which,  as  we  know,  is  the  quotient  E  E  (electro-motive  force 
and  resistance).    We  now  introduce  into  the  circuit  a  rheostat 

fi™/''^'''*'''''?  ^^']^'^        "^^^^^^  of  galvanometer 
f,™.  IS  reduced  one  half.    It  is  evident  that  the 

mcieased  external  resistance  must  be  equal  to  the  internal,  for 

E  E 

E'  =  2  E'  =  E" 

To  ascertain  the  resistance  of  the  human  body  we  first  note 
the  deflection  given  when  the  human  body  is  in  circuit  wp 
hen  i^p^lace  the  human  body  by  the  rheosL  Z  so  anige 
the  artificial  resistance  that  the  deflection  of  the  needle  of  Ze 

Tin  ^  ~  E'  +  E" 

In  both  cases  E  must  be  the  same 

electro-motive  force 

strength  of  current  I^esistance. 

and  that  of  fLec  atr/el^^^^^^^^^^  ™  O''"^ 

fof  thi,  purpose,  th*  etttS™  fo  ^"^f  ILtS^ 
folIowinR  en  nation  ■  StronnH,  „f  x         .       '^^"'^  the 

motive  force    M  'the  11le.H„  "  resistance  =  electro- 

8  mms.  aruptres  t  wo„U  mWthe        8'''™!'?'=^^^!-  Aows 
stances,  be  {.-008  ampS  "1    S^t  =T/v  JS"' 
Ihe  galvanometer  naay  then  be  used  for  testln^tt  resistance 

20 


306 


ELECTRO-PHYSICS. 


of  the  human  body.  The  electro-motive  force  of  the  battery 
is  known  as  6*5  volts,  the  resistance  of  the  galvanometer  bein^^ 
70  Ohms  and  that  of  the  battery  5  Ohms,  the  galvanometer 
showing  a  current  strength  of  9  mms.  amp^jres,  the  total 
resistance  in  the  current  would  be 

6"5  volts 
0-009  amperes  "  ^ 

Deducting  from  this  the  resistance  of  the  galvanometer  and 
that  of  the  elements,  we  have  647  Ohms  as  the  resistance  of 
the  body. 

Various  means  have  been  devised  for  collecting  the  elements 
or  regulating  the  current  strength  by  including  in  the  circuit 
the  number  of  cells  requisite,  etc. 

In  practice  we  measure  the  strength  of  the  current  by  the 
amount  of  work  which  it  is  capable  of  doing — the  strength  of 
the  current  being  dependent,  as  we  have  seen,  upon  its  capacity' 
for  work  varying  according  to  the  quantity  of  fluid  conveyed  in 
a  unit  of  time  through  any  sectional  area  of  the  channel. 

Ampere. — The  unit  of  current  strength,  and  by  Ohm's  law  is 
that  of  a  current  furnished  by  an  electro-motive  force  of  one 
volt  through  one  Ohm.    Now,  if  you  please,  let  me  make  this 
clear  to  you.    We  have  before  us  connected  in  succession  a 
voltameter  and  a  vertical  galvanometer,  we  also  have  a  solution 
of  potass  iodide  on  one  part  of  this  plate  and  some  ivhite  of  an 
egg  on  the  other  part.     1  now  connect  one  of  my  wires  to  a 
Stohrer's  continuous  current  battery,  the  elements  of  which 
consist  of  a  series  of  zinc  and  carbon  plates  dipping  into  a 
weak  solution  of  sulphuric  acid  (1  in  10  parts  of  water),  and 
the  other  wire  I  attach  to  the  galvanometer.    The  voltameter 
is  connected  also  with  the  battery  and  the  galvanometer.  This 
which  I  move  up  and   down  on  the  top  of  the  cells  is 
termed  a  sledge   collector.     It  runs,   as  you  see,  in  a 
groove,   and  carries  on  its  inferior  surface  two  springs 
which  come  successively  into  contact  with  these  metallic 
pieces  arranged  in  two  rows.     To  these  pieces  the  wires 
from  the  cells  are  attached.    The  sledge,  if  you  observe, 
carries  on  its  upper  surface  two  binding  screws  connected  with 
the  springs  to  which  I  have  attached  my  rheophorcs ;  the  handle 
works  upon  what  is  called  the  band  commutator  or  current 
reverser.    By  means  of  this  I  can  reverse  the  current  from 
negative  to  positive,   or  vice  versa.    The  alternations  or 
reversions  of  the  current  are'  known  as  voltaic  alternatives. 
When  the  handle  is  vertical,  as  you  see  it  now,  no  current  is 
flowing,  it  is  said  to  be  broken  or  opened  (break  or  opening). 
When  I  put  it  so,  or  .so,  either  to  the  anode  or  kathode,  the 
current  is  allowed  to  flow  ;  it  is  then  said  to  be  made  or  closed 
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(make  or  closure).  We  shall  refer  to  this  again  when  speaking 
of  the  effects  of  the  current  upon  the  human  body. 

To  the  ends  of  the  rheophores  I  attach  these  two  needle 
electrodes,  and  I  set  the  current  in  motion.  I  want  to  demon- 
strate to  you  successively  the  effect  of  the  current,  first  upon 
the  voltameter,  which  I  shall  explain,  secondly  upon  the 
galvanometer,  which  I  shall  also  explain,  thirdly  its  effect  upon 
the  iodide  of  potass,  fourthly  its  effect  upon  the  albumen  of 
the  egg,  so  that  we  shall  in  this  manner  be  able  to  ascertain 
the  strength  of  the  current  and  the  mechanical,  chemical,  and 
physiological  work  of  which  it  is  capable.  It  is  my  usual 
practice  m  these  lectures  to  adopt  this  mode  of  procedure 
because  it  enables  me  to  bring  before  you  almost  every  point 
of  mterest  in  reference  to  the  current  itself— its  strength  and 
the  power  which  it  possesses  in  overcommg  resistances 
accordmg  to  the  capacity  of  its  electro-motive  force. 

A  Voltameter  is  an. arrangement  in  which  the  chemical  action 
of  the  current  furnishes  the  index  of  its  strength.  The  volta- 
meter which  I  have  here  is  known  as  Gaiffe's;  it  is  figured  and 
describee  very  accurately  by  Dr.  de  Watteville  in  his  book 
enti  led  'Medical  Electricity,"  so  that  I  will  give  you  his  own 
words,  which  are  sure  to  be  correct.  But  before  I  do  so,  let  me 
tell  you  that  when  I  pass  the  current  through  the  water,  if  it 
IS  of  sufficient  strength,  it  will  decompose  it  into  its  constituent 

ttTnf  nl''''^^  ^'  l^P^f  "hydrogen,"  in  the  propor- 
tion of  one  volume  of  the  former  to  two  volumes  of  the  latter. 
iHe  gases  will  ascend  m  two  columns  of  bubbles  of  uneaunl 

Kthe ^r^'''  "hydrogen,"  will  be  given 
ott  at  the  Kathode  or  negative  pole.  As  the  gases  rise  £  the 
water  is  displaced  in  the  inner  tube.  N?w  let  us  have 
deWatteyille's  description  of  this  instrument. 

is  catula  ero'i^.lfif  '^''''''^J t^""  constructed  by  Gaiffe  which 
is  calculated  to  fulfil  many  of  the  requirements  of  the  phvsician 

h  s  baTtet^r^^^^       ^"^"^^  of 'estimatmg  thrSg  h  o" 

purposes  Ve^  T-'^'*'        "^^^  therapeutical 

puipuses.    ine  mstrument  is  rem-espntprl  in  mr.  qq     j  • 

oxygen  and  hydro wn  „i-i,      ''««'"?Poses  the  water  into 

coilfct  a?The  top  th^"''''"f  and 

inner  cork  iTlifL     *  i     ^         '"''s  ™ith  gas,' the 

into  h^tner  £Sm  "j^.r^      wate.?  enters 

^nner  t„he  ^^^t:^  S  ^rZ^^^^l 
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cheap,  simple,  and  reliable 


Fig.  38 — T  outer  tube,  C  inner 
tube,  both  fixed  to  a  stand,  P. — 
b  and  b'  corks  closing  th.e  upper 
extremities  of  the  tubes,  b  can 
be  lifted  out  of  the  inner  tube  by 
pulling  the  wire  A  which  passes 
through  the  cork  b'. 

0, 0'  apertures  in  the  inner  tube ; 
FP'  platinum  wkes  projectiag 
into  the  inner  tube  and  connected 
■with  the  binding  screws  BB'  to 
which  the  wires  of  the  external 
circuit  are  attached. 

The  inner  tube  is  gi'aduated,  so 
as  to  indicate  the  volume  of  gas 
set  free  in  cubic  millimetres. 


insti-uraent  for  estimating  the 
strength  of  cm-rents,  the  electro- 
motive force  of  the  battery,  and 
the  resistance  in  circuit.  But  its 
applicability  is  limited  to  cases 
where  the  current  is  allowed  to 
flow  for  one  or  more  minutes. 
For  the  measurement  of  currents 
of  short  duration,  such  as  are  used 
in  electro-diagnosis,  for  instance, 
a  galvanometer  is  necessary.  A 
few  examples  will  assist  the 
reader  in  realizing  the  method 
of  measurmg  electrical  magni- 
tudes by  means  of  the  voltameter. 

Place  the  voltameter  in  circuit 
with  the  battery  and  the  human 
body.  Note  the  amount  of  gas 
collected  in  the  graduated  tube, 
during  any  one  minute,  (1st,  2nd, 
3rd,...  10th,  11th,  etc.  mmute). 
Since  1  milliampere  of  electricity 
sets  free  10*3  cubic  millimetres 
of  gas  per  minute,  we  have,  in 
order  to  know  approximately  the 
strength  of  the  current  at  any 


time,  only  to  divide  the  number  of 
c.mm.  of  gas  set  free  during  one 
minute  by  ten.  Or  if  we  want  to 
know  the  total  amount  of  elec- 
tricity used  during  a  certam 
number  of  minutes,  to  divide  the 
total  number  of  c.mm.  of  gas  set 
free  by  ten." 

I  now  close  the  current,  and 
you  see  the  chemical  combination 
of  the  gases  is  overcome  by  the  power  transmitted  by  the 
current;  the  gases  are  being  liberated,  collecting  and  displacing 
the  water  in  the  inner  graduated  tube.  But  now  I  want 
you  to  notice,  the  deflection  of  the  needle  of  the  galvanometer 
caused  by  the  current  which  is  in  circuit,  as  well  as  its  effects 
in  the  electrolytic  Hquid  of  the  voltameter.  If  we  worked  it 
out  carefully  we  should  find  that  the  amount  of  chemical  work 
done,  that  is,  the  amount  of  decomposition  effected,  is  directly 
proportional  to  the  current  strength  as  measured  by  the 
galvanometer.  ,  .  i  • 

G.\i.vAN0METER. — The  galvanometer  is  an  mstrument  liavmg 
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a  magnet  freely  suspended  or  pivoted  in  the  centre  of  a  gradu- 
ated disk,  which  is  easily  acted  upon  or  deflected  by  the  passage, 
in  its  neighhoiirlwod,  of  a  current  of  electricity  in  a  coil  of 
insulated  wire ;  hence,  if  a  magnetic  needle  be  suspended,  and 
a  current  be  passed  either  over  or  under  it,  the  magnetic  needle 
is  turned  or  deflected  from  its  north  and  south  position  to  a 
direction  east  and  west,  in  direct  ratio  with  the  strength  of  the 
current. 

A  current  from  south  to  north  over  the  needle  causes  a 
deflection  of  the  north  point  to  the  west.  A  reverse  current 
under  the  needle,  that  is,  from  north  to  south,  also  causes  a 
deflection  loest. 

A  current  from  north  over  the  needle  south  causes  a  deflection 
east.  A  reverse  current  under  the  needle,  that  is,  from  south  to 
north,  also  causes  a  deflection  east. 

It  is  clear,  therefore,  that  a  magnetic  needle  affords  the 
means  of  testmg  the  presence,  direction,  and  strength  of  current. 
Ihe  strength  of  current  is  ascertained  by  the  number  of 
degrees  through  which  the  needle  is  deflected,  but  it  is  remem- 
bered m  makmg  galvanometers  that  the  angle  of  deflection 
does  not  mcrease  proportionally  to  the  current  strength,  and 
this  IS  mstanced  by  the  fact  that  whilst  a  current  of  30  ma. 
deflects  the  needle  to  about  46^,  a  current  of  150  ma  is 
requu-ed  to  deflect  it  to  70^;  of  course,  also,  the  magnetic 
mfluence  ol  the  earth  has  to  be  taken  into  consideration. 

Jiqual  deflections  on  the  same  galvanometer  always  indicate 
currents  of  the  same  strength.  The  galvanometer  enables  us 
to  calculate  the  strength  of  an  electrical  current  by  the  amount 
ot  deflection  of  the  magnetic  needle,  this  amount  bearing  a 
certam  proportion  to  the  force  exerted  by  the  current  in  over- 
coming the  directive  mfluence  of  the  needle  upon  the  earth. 

ihe  one-thousandth  ol  an  ampere,  known  as  the  milliampere 
IS  the  workmg  unit  as  applied  to  our  medical  galvanometers' 

.IT^  '  ,  ^''^''^^y  ^^^i^s  the  requirements  of  medical 

ai^ir;  w"hT'  ^nilUc^^erX  that  given  by  three 

ha?i^  tivn  1  *^^\avei-age  resistance  of  the  human  body- 
medium  i^^?^  1  T'^'''"^  resistance  and  through 
rmXto  be  I'll  1  ^^r'  "°  ^-^'^^^'^  °f  measurement 
4  it  Lbviond  ^  ^'""'^        ^  convenient  name 

convenientlv  desianX\m  1?       miHi^mperes,  hence  we  may 

'modei^ate  '  a  ?  '^^^^^^^         ''T''^'      '^^^'^  ^^^k''  'weak,' 
eiaie,  and   stiong,  according  as  they  range  from  1-6 
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5-10,  10-15,  15-20  milliamperes  respectively;  'very  strong' 
currents  would  in  this  classification  range  between  20  and  40 
ma." 

The  galvanometer  which  I  now  have  in  circuit  is  called 
vertical  as  distmguished  from  another  form  called  the  horizojital 
galvanometer.  The  work  done  by  the  current  in  deflecting  the 
needle  of  the  vertical  galvanometer  consists  in  overcoming  the 
force  of  gravity  acting  on  the  needle  instead  of  the  direct 
magnetic  force  of  the  earth,  as  is  the  case  in  the  horizontal 
galvanometer. 

This  instrument,  which  I  now  show  you  (Fig.  89),  is  called 

Dr.  Edelmann's  pocket  gal- 
vanometer; it  indicates  up  to 
30  ma.;  if  constructed  only  for 
galvanization  it  indicates  by 
one-tenth  of  a  ma.  up  to  three, 
and  thence  by  single  ma.  up 
to  thirty  ma.  If  the  apparatus 
is  to  serve  for  electrolysis  as 
well  as  for  galvanization,  it  is 
so  divided  that  it  indicates  by 
single  ma.  up  to  25  ma.  and 
thence  by  divisions  of  10  ma. 
up  to  250  ma.  Mr.  Schall 
tells  me  that  these  instru- 
ments are  divided  to  meet  the 
horizontal  intensity  of  London,  and  the  greatest  error  in  their 
divisions  is  guaranteed  not  to  exceed  five  per  cent.  If,  for 
instance,  a  galvanometer  of  this  kind  mdicates  10  ma.,  the 
actual  value  of  the  current  measured  by  the  most  sensitive 
apparatus  would  prove  to  be  not  higher  than  10*5,  and  not 
lower  than  9" 5  ma. 

The  magnet  oscillates  inside  a  solid  copper  block,  in 
consequence  of  which  the  needle  after  two  or  three  short 
oscillations  takes  its  proper  position. 

In  horizontal  galvanometers  the  deflections  depend  upon  the 
strength  of  the  current,  the  intensity  of  the  local  terrestrial 
magnetism,  where  the  galvanometer  is  used  the  inertia  of  the 
needle  which  has  to  be  overcome,  hit  not  vpon  the  amount  of 
magnetism  of  the  magnet  itself. 

The  inertia  is  slightest  m  the  case  of  instruments,  the 
magnet  of  which  is  suspended  on  a  cocoa  fibre.  I  have  such  a 
galvanometer  here,  Dr.  Edelmann's  Universal  Galvanometer; 
it  has  a  copper  damper  acting  so  perfectly  that  after  two 
oscillations  the  needle  takes  its  proper  position.  From  0 
to  8  the  instrument  indicates  every  tenth  part  of  a  milham- 
pfere,  and  even  the  hundredth  part  of  a  milliampere  can  be 
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determined ;   it  shows  the  railliam]3eres  one  by  one  from 

0  to  80,  and  ten  by  ten  from 
0  to  800.  The  greatest  error 
is  guaranteed  not  to  exceed 
0-5%  {Fig.  40). 

This  instrument  has  the 
great  advantage,  that  in  its 
graduation,  being  correct  for 
a  certain  locaHty,  it  will  always 
remain  so. 

This  instrument  {Fig.  41), 
is  the  same  construction  in 
another  shape.  In  order  to 
enable  the  operator  to  read 
the  indications  of  the  instru- 
ment from  a  distance,  the 
scale  is  vertical  and  very 
Fig.  40.  large ;  the  index,  a  straw,  is 

bent  at  the  end  in  a  right 
angle.  Owing  to  its  large  diameter  and  glass  cover,  the 
instrument  is  not  portable,  but  very  convenient  for  the 
consulting  room  of  the  physician. 


D 
T 
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I  have  just  said  the  galvanometer  before  you  has  its  magnet 
vertical,  and  you  see  the  needle  is  at  rest  and  vertical,  for  the 
current  is  shut  ofif.  The  deflections  of  the  needle  are  depen- 
dent upon  the  strength  of  the  current,  the  dip  and  magnetism 
of  the  needle.  I  now  turn  on  the  current,  and  I  would  ask  you 
to  denote  the  deflection  of  the  needle.  You  say  the  needle 
moves  to  the  right  and  it  points  to  10.  This  shows  me  that  I 
have  a  current  passing  of  10  milliampere  strength,  just  the 
strength  of  current  you  use  for  ordinary  medical  purposes.  I 
now  reverse  the  current,  and  you  see  the  needle  moves  in  the 
opposite  direction,  but  it  still  points  to  ten.  The  strength  of 
current  is  exactly  the  same,  but  it  is  now  travelling  in  the 
opposite  direction  to  what  it  was  before,  and  influences  the 
needle  as  I  have  previously  explained  to  you.  If  I  increase 
the  strength  of  the  current  you  will  see  that  the  magnet  is 
more  deflected,  and  by  the  dial  you  can  read  off  the  strength 
of  the  current  whatever  it  may  be. 

Now  let  me  call  your  attention  again  to  current  resistance. 
You  see  the  electrodes,  which  I  have  at  the  ends  of  my 
wires,  are  simply  steel  needles,  so  that  I  have  scarcely  any 
external  resistance.  I  take  this  flat  wet  electrode  (a  piece  of 
zinc  covered  with  chamois  leather)  and  I  stick  one  needle  into 
one  end  and  the  other  needle  into  the  other  end ;  I  turn  on  the 
cuiTent,  and  you  observe  the  needle  of  the  galvanometer  instead 
of  registering  10  only  registers  5  milliamperes,  so  that  the 
resisting  power  of  this  pad  must  be  equivalent  to  so  many 
units  of  resistance,  which  we  have  no  need  here  to  calculate. 
Thus  far  I  hope  I  have  made  clear  to  you  for  j)ractical  imrposes 
the  nature  and  the  value  of  the  voltameter  and  the  galvano- 
meter. We  proceed  now,  if  you  please,  to  note  the  effect  of 
the  current  upon  this  clear  white  solution  of  iodide  of  potass. 
You  know  that  this  salt  is  composed  of  a  reddish  brown  element 
known  as  iodine,  and  the  element  potassium  in  chemical 
combination.  I  now  dip  the  pomts  of  the  needle  electrodes 
into  this  solution,  and  the  result  shows  that  the  electro-motive 
force  is  far  stronger  than  the  chemical  force,  and  the  elements 
are  liberated.  The  iodine,  you  see,  by  its  red  colom-  is  found  at 
the  positive  pole,  or  anode,  and  the  jjotass  at  the  negative 
pole,  or  kathode. 

Here  I  have  some  white  of  an  egg  with  which  you  are  famihar, 
I  transmit  the  current  into  this  albummous  substance,  which  is 
composed  of  four  elementary  bodies,  namely,  carbon,  hydrogen, 
nitrogen,  and  oxygen.  It  forms  the  chief  part  of  muscle, 
nerve,  and  gland,  and  occurs  in  all  the  fluids  of  the_  body, 
including  the  lymph,  blood,  and  serous  fluids.  Now  notice  the 
electrolytic  effect  of  the  current.  You  see  the  kathode  is 
becoming  coated  with  a  dense  opaque  mass,  whilst  the  anode  is 
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left  free.    But  this  is  not  actually  the  case,  the  water  (H  0)  of 
the  albumen  is  decomposed,  oxygen  is  set  free  at  the  anode, 
and  hydrogen  with  other  products  at  the  bithode ;  the  action 
of  the  katliode  is  decidedly  catalytic  comj^ared  to  the  anode.  I 
want  you  to  observe  the  galvanometer  whilst  the  points  of  the 
needles  are  at  the  edge  of  this  albuminous  mass.    You  see  the 
deflection  is  greatly  decreased,  owing,  of  course,  to  the  resist- 
ance which  the  mass  presents  to  the  current,  and  to  polarization 
of  the  electrodes  which  weakens  the  current,  just  as  polarization 
within  the  cell  does.    Now  this  leads  me  to  a  practical  point. 
If  instead  of  albumen  I  were  operating  upon  a  tumour,  and  I 
directed  my  assistant  to  employ  a  current  strength  of  so  many 
milhampere,  I  should  mean  that  the  galvanometer  should  regis- 
ter this  number  of  milhamperes  after  the  needles  were  inserted 
into  the  tumour.    But  this  subject  I  shall  refer  to  again  when 
speaking  of  the  electrolysis  of  tissue,  but  remember  once  more 
that  the  kathode  is  catalytic,  and  that  the  anode  may  be  placed 
upon  an  indifferent  part  of  the  body.  By  these  four  simple  experi- 
■ments  we  learn  that  the  current  of  electricity  can  decompose 
water,  influence  the  magnet,  decompose  chemical  salts,  and 
destroy  organic  'matter;  and  we  can  calculate  hy  means  of  the 
galvanometer  the  exact  quantity  of  electricity  or  its  electro- 
motive force  which  is  necessary  to  bring  about  these  results  ■ 
therefore  the  importance  of  the  galvanometer  as  a  mode  of 
measurement  cannot  be  overestimated.     By  the  use   of  the 
galvanometer  in  circuit  you  are  quite  independent  of  the  state 
of  your  ^battery,  because  it  must  be  evident  to  you,  after  a 
moment  s  consideration,  that  the  electro-motive  force  of  the 
ceUs  and  then-  mternal  resistance  differ  from  time  to  time  in  the 
same  battery,  and  from  one  battery  as  compared  with  another 
bensory  and  motor  phenomena  are  so  variable  that  thev 
cannot  be  relied  upon.    Dr.  de  Watteville  very  truly  observes 
that,    A  few  days  spent  in  observation  with  a  cell,  a  rheostat 
and  a  galvanome  er  will  save  many  a  misunderstanding,  and 
about  'Ol^T^'  l^'^^''  electrician  than  as  many  months  reading 
about  Ohm  s  law  and  its  consequences.'"    Let  me  tell  von 

^^'^^^    T         practSnf  is 

electiicity  until  you  have  dissected  a  battery,  rheostat  salvano 
MtifnTo^r'  '''''     -  inductttp;:  .  : 

this  way  with 

working  for  everf  ^^y^^^:^!:^^^:^ ^ 


314 


ELECTRO-PHYSICS. 


from  wear  and  tear,  and  the  greater  its  activity  the  more  rapidly 
does  it  become  exhausted.  But  as  the  battery  becomes  ex- 
hausted, the  current  gets  irregular,  and  fitful :  this  usually 
depends  upon  a  deficiency  of  ehemical  action,  a  diminution  of 
potential  and  electro- motive  force,  increase  of  internal  resistance 
and  'polarization. 

Polarization— of  which  I  don't  think  I  have  spoken  to  you 
-—is  due  to  the  evolution  of  hydrogen  and  oxygen  in  the  cell 
from  the  electrolysis  of  the  water,  the  oxygen  going  to  the  zinc 
and  the  hydrogen  going  to  the  carbon.  In  the  Leclanch^  cell, 
for  instance,  the  carbon  plates  are  mixed  with  peroxide  of 
manganese,  and  the  latter  substance  is  also  put  in  the  cell  in 
order  to  remedy  this  very  serious  defect.  If  this  is  not  done  a 
counter-current  is  generated  from  the  hydrogen  to  the  oxygen 
which  may  be  strong  enough  to  neutrahze  the  original  current 
altogether.  Take  a  simple  cell  with  copper  and  zinc  elements 
and  watch  the  copper  plate  during  action  ;  it  quickly  becomes 
covered  with  a  film  of  hydrogen  bubbles,  which  adhere  to  its 
surface,  a  very  few  of  them  rising  through  the  liquid.  This 
film  (1)  offers  increased  resistance  to  the  flow  of  electricity 
between  the  plates,  and  (2)  sets  up  a  force  in  the  opposite 
direction,  tending  to  produce  a  current  from  the  hydrogen  to 
the  zinc.  The  accumulation  of  the  hydrogen  bubbles  on  the 
negative  plate  and  consequent  tendency  to  reverse  the  polarity 
is  called  polarization :  a  cell  or  battery  which  shows  a  great 
loss  of  current  strength  due  to  the  presence  of  hydrogen  on  the 
negative  plate  or  plates  is  said  to  be  polarized. 

Bemedies  for  Polarization  :  1.  Stirring  the  liquid  or  blowing  ■ 
air  through  it,  brushing  the  negative  plates  or  lifting  them  out 
of  the  liquid  frequently,  might  get  rid  of  the  hydrogen  by 
mechanical  means,  which,  however,  would  be  troublesome,  and 
would  interfere  with  the  course  and  strength  of  the  current. 
A  better  contrivance  is  Smee's  Battery,  which  has  zinc  and 
platinized  silver  plates  immersed  in  dilute  sulphuric  acid. 
The  silver  plates  are  sprinkled  with  fine  platinum ;  this  forms 
points  upon  which  the  bubbles  collect,  and  from  which  they 
freely  ascend  to  the  surface  of  the  liquid.  Smee's  is  a  handy, 
compact,  single-liquid  battery,  but  is  rather  expensive. 

2.  Certain  substances — such  as  bichromate  of  potash  and 
bleaching-powder — if  added  to  the  acid,  unite  with  the  hydro- 
gen, and  prevent  the  film  by  chemical  means.  If  used  with 
copper  they  would  also  unite  with  that  metal ;  hence,  with 
these  substances  the  negative  plate  must  be  platinum  _  or 
carbon.  The  Bichromate  Battery  is  a  useful  form,  consisting 
of  zinc  and  carbon  plates  in  a  mixture  of  dilute  sulphuric  acid 
and  bichromate  of  potash.  Usually  a  single  cell  is  fitted  with 
three  or  five  plates  so  arranged  that  the  two  sides  of  each  zmc 
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plate  are  opposite  two  carbon  plates.  This  solution  acts  on 
zinc  when  the  circuit  is  open ;  provision  is  therefore  always 
made  for  lifting  the  positive  plates  out  of  the  fluid  when  the 
battery  is  not  in  use. 

The  resisting  power  of  the  human  body  to  the  electric 
current  is  more  or  less  a  negligible  quantity,  and  this  must  be 
the  case.  When  we  take  into  consideration  that  the  epidermis 
varies  as  a  resistmg  medium  according  to  its  density,  its 
thickness,  its  vitality,  and  its  dryness  or  moistness,  we  are 
not  astonished  when  we  hear  that  the  resistance  of  the  human 
body  is  something  varymg  between  1000  and  10,000  Ohms. 
Perhaps  if  we  set  down  the  resisting  power  of  the  human 
body  as  between  2500  and  8000  Ohms,  we  shall  be  fairly 
within  the  mark. 

In  determining  the  measure  of  resistance  it  is,  of  course, 
necessary  to  bear  in  mmd  that  each  tissue  has  its  own  re- 
sisting power,  the  epidermis  having  a  greater  resistance  than 
all  the  other  tissues  put  together,  in  fact,  the  epidermis  may  be 
almost  looked  upon  as  an  insulator  ;  broadly,  we  shall  not  be 
far  wrong  in  stating,  that  in  point  of  resisting  power  the  tissues 
may  be  arranged  thus :  1st,  Skin ;  2nd,  Fat  and  areolar 
tissue ;  3rd,  Muscle ;  4th,  The  contents  of  the  blood  vessels. 
If  you  are  anxious  to  compare  the  resisting  power  of  the 
epidermis  with  that  of  the  skin,  make  a  scratch  upon  your 
hnger,  place  one  flat  electrode  from  a  faradic  battery  at  the 
back  of  your  patient's  neck  and  another  at  the  back  of  your 
own  increase  the  current  to  a  comfortable  degree  of  strength 
as  felt  between  the  normal  epidermal  surfaces  of  both  your 
patient  and  yourself,  now  apply  the  raw  surface  of  your 
scratched  finger,  and  the  resistance  will  be  so  lessened  as  to 
make  the  current  pamful,  not  only  to  yourself,  but  to  your 
patient.  It  is  computed  that  the  body  resistance  (sub- 
epidermal) is  about  500  Ohms,  but  here  again  there  is  con- 
siderable difference  of  opinion,  and  even  practically  under  the 
same  given  conditions.  The  galvanometric  readings  differ,  but 
"^^'^  ^een  astonished  at  the 

fn>  !f'?^.-''  r^'^^'  exammations  have  been  made,  even 
toi  statistical  purposes.    A  very  Httle  pressure  more  or  less 

acSL  f?T^,  A  'Yv''^^  treatment  of  uterine  fibroids, 
IS  nseZ  tto  f h^^^^  procedure,  when  the  needle 

As  the  resistance  of  a  conductor  varies  inverselv  with  itf 
diameter  It  is  only  fair  to  assume  that  the  reli  tance  of  the 

tt^Tl'od  f-^^^T'.f^-^^^-^^'  etc!  tir  siL' of 

tne  electrodes.    The  resistance  of  the  body  will  vary  not  so 
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much  according  to  tlic  distance  of  the  electrodes  from  eacli 
other  as  according  to  their  diameter.  The  changes  produced 
in  the  skin  hy  the  galvanic  current  if  too  strong,  or  if  applied 
for  too  long  a  time,  give  rise  to  two  different  conditions  at  the 
anode  and  kathode  respectively.  Under  the  anode  an  eschar 
is  formed  with  an  acid  re-action.  Under  the  kathode  an 
ulceration  is  produced  with  an  alkaline  re-action. 

Faradisji. — Faradism  or  faradisation  is  named  after  our 
gi-eat  scientist,  the  late  Faraday.  He  discovered  that  a  gal- 
vanic current  which  varied  in  its  strength  had  a  similar  effect 
upon  a  neighbouring  circuit,  so  that  the  current  produced  in 
the  neighbouring  circuit  has  been  called  a  secondary  or 
INDUCED  current.  That  is  to  say,  the  secondary  current  is  a 
current  produced  in  a  closed  circuit  by  the  influence  of  another 
current  either  galvanic  or  magnetic.  When  the  galvanic  current 
is  the  inducing  agent  the  induced  current  is  called  Galcano- 
faradic ;  when  the  magnet  is  the  inducing  agent,  the 
idduced  current  is  called  Magneto-faradic.  The  magneto- 
far  adic  machines  are  now  rarely  used  for  medical  purposes. 
They  consist  mainly  of  an  armature  of  soft  iron  revolving  in 
front  of  the  poles  of  a  horse-shoe  magnet  and  a  paii'  of  coils  of 
insulated  copper  wire. 

We  have,  therefore,  two  currents  to  consider,  the  primary, 
extra,  or  inducing  current,  and  the  current  induced,  or  secondary 
current.     If  a  spark  discharge  of  frictional  electricity  is  sent 


in  that  circuit  of  metal.  We  now  consider  by  the  help  of  this 
diagram  (Fig.  42),  galvanic  induction  phenomena  similar  to  the 
frictional  electric  induction  phenomena  just  described.  _  A 
galvanometer  (G)  having  been  tested  to  see  what  direction 
of  motion  of  the  needle  corresponds  to  the  passage  of  the 
electricity  in  at  one  terminal,  is  attached  to  a  straight  wu-e  (S). 
Another  straight  wire  (P)  can  be  fastened  to  the  poles  of  a 
battery,  and,  by  means  of  a  rheotrope,  the  current  in  P  can  be 
started,  stopped,  or  reversed.     The  following  relations  im- 


Fig.  42. 


through  a  wire,  a  neighbom'ing 
closed  wire  circuit  in  close  prox- 
imity is  simultaneously  traversed 
by  a  discharge  capable  of  leaping 
across  a  breach  in  the  second 
circuit  and  ignitmg  gun  cotton. 
Further,  the  secondary  discharge 
so  produced  is  itself  able  to  cause 
a  tertiary  discharge  in  a,tJiird  wu'e. 
Again,  if  a  magnet  is  moved  in 
the  neighhourhood  of  a  closed 
metal  cu'cuit,  such  as  a  ring,  a 
current  of  electricity  is  generated 
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mediately  declare  themselves.  When  a  current  is  started  in  P 
from  left  to  right,  the  galvanometer  needle  turns  in  such  a 
du-ection  as  to  show  that  a  current  passes  through  S  in  the 
opposite  direction.  The  current  in  P  being  continued  from  L 
to  E,  the  current  in  S  ceases.  On  stoj^ping  the  current  going 
in  P  from  L  to  E,  a  current  traverses  S  also  from  L  to  E,  but 
immediately  ceases.  If  the  current  be  now  started  in  P  from 
E  to  L  a  momentary  current  from  L  to  E  passes  along  S.  On 
stopping  the  P  current  from  E  to  L,  a  current  from  E  to  L 
passes  along  S.  So  that,  in  general  terms,  the  current  in  the 
secondary  is  in  the  opposite  direction  to  that  of  the  primary 
when  the  primary  is  started  ;  when  the  primary  is  stopped  the 
current  in  the  secondary  is  in  the  same  direction  as  that  in 
which  the  current  flowed  before  stoppage  in  the  primary. 

Strength  of  Induced  Currents. — The  strength  of  an  induced 
current  depends  upon  the  strength  of  the  inducing  current,  its 
nearness  to  the  induced  current,  and  the  length  of  the  opposed 
parts.  The  induced  current,  other  things  remaming  the  same, 
varies  directly  mth  the  strength  of  the  primary  current,  both 
when  the  latter  is  started  or  stopped.  It  varies  also  as  the 
product  of  the  lengths  of  the  two  currents.  Accordingly,  the 
strength  of  the  induced  current  is  much  exalted,  if  its  folds 
of  wu-e  are  many  and  parallel  to  the  many  folds  of  wire  of  the 
primary, 

_  Electricity  induces  Magnetism..— 'Not  only  will  maf^netism 
mduce  electrical  currents,  but  electricity  will  induce  ma^nietism 
lake  a  piece  of  soft  iron— a  poker  will  do— make  a  coil  round 
It  with  insulated  wire  connected  with  a  battery.  The  wire 
may  be  covered,  or  paper  may  be  rolled  round  the  iron  to  keep 
the  current  from  passing  to  it,  since  the  action  is  to  be 
induction.  Immediately  on  starting,  and  dwring  the  tvhole 
time  of  the  Mo  of  the  current,  the  iron  becomes  and  remains  a 
magnet.  If  we  dip  mto  iron  filings  the  wire  of  a  closed  circuit 
having  a  strong  current  passing  through  it,  the  fihngs  around 
become  magnetic,  and  clmg  together  in  masses  i?)und  the 
wire,  as  if  it  were  magnetic  also. 

WiTh'S""'"^  '''''^  P^r/;^a/.e;i^  Magnetization  by  Electricity.- 
With  soft  or  wrought  iron,  the  magnetism  ceases  when  the 
current  IS  stopped,  and  we  have  a  temporary  maqnT  mlh 

ctlf  haT'cLtr'  T  ^  ^"-^^^  it/remrs  tfte^^  h 

cuiient  has  ceased,  and  we  Have  a  iminaiient  maanet  Soft 
ron  IS  more  readily  and  more  strongly  magnetized  than  steP 
by  a  cun-ent  circulating  around  ifc,°  Ld  electo^lgnTts  are 
usually  temporary  magnets.  They  are  used  to  imnait  tlW 
magnetic  properties  to  steel  in  the  manufnctnrp  nfT.  I 
m  jgnets,  to  obtain  induction  cun^^^^^^^^^^^^ 

In  the  ordmary  apparatus  for  current  induction  we  have  two 
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separate  and  distinct  coils  of  wire  wound  round  a  reel.  (1,)  The 
primary  coil,  for  the  primary  or  extra  current  is  usually  made 
of  much  coarser  wire  than  that  for  the  secondary,  and  is  wound 
round  the  reel  first.  (2,)  The  secondary  coil,  for  the  induced 
current  is  usually  made  of  much  finer  wire  than  that  for  the 
primary.  When  the  wires  are  thoroughly  insulated  they  can 
be  adapted  to  the  same  reel.  (3,)  The  core,  which  consists  of 
a  bundle  of  soft  iron  wires  of  equal  lengths,  fills  the  hollow  of 
the  cylinder  and  projects  a  Httle  outside  the  hole  of  the  reel. 
A  soft  sohd  iron  core  may  be  used,  but  the  wires  are  capable 
of  stronger  magnetization.  The  core  may  be  either  (1)  fixed 
or  (2)  fitted  so  as  to  be  wholly  or  partially  withdrawn,  or  (3) 
covered  with  a  brass  tube  which  may  be  withdrawn  at  pleasure 
so  as  to  expose  the  whole  or  part  of  the  core  to  the  inductive 
influence  of  the  primary.  Thus  far  we  have  our  coils  of  wh-e, 
primary  and  secondary,  wound  round  one  reel,  and  the  magnet 
fastened  on  one  block  of  wood.  We  must  now  have  a  contact- 
breaker  and  a  bichromate  or  Leclanch^'s  cell.  Two  binding 
screws  are  fastened  to  the  wood  for  receiving  the  wu-es  from 
the  Leclanche  cell.  To  one  of  these  bmdmg  screws  one  end 
of  the  primary  is  joined.  The  other  end  of  the  primary  is 
fastened  to  the  pillar  which  carries  the  screw  of  the  contact- 
breaker  ;  a  wire  between  the  other  half  of  the  contact-breaker 
and  the  remaming  binding  screw  completes  the  circuit.  The 
contact-breaker  consists  of  two  parts,  of  which  one  carries  an 
iron  hammer  head  upon  a  spring,  the  other  has  a  screw  with  a 
platinum  point.  The  hammer  is  fixed  on  the  same  block  of 
wood  as  the  wire  coil  and  the  core,  so  that  the  head  of  the 
hammer  is  about  a  quarter  of  an  inch  from  the  end  of  the  core. 
The  screw  is  fastened  so  that  when  at  rest  it  touches  the  head, 
and  is  so  arranged  that  by  turning  the  screw  the  head  may  be 
pressed  nearer  the  core  when  necessary. 

Explanation  of  figure  for  demonstrating  galvano-induction  {Fig. 
43). — The  wires  of  the  Leclanchd's  cell  (LC)  generating  the 
primitive  (not  primary)  current  are  attached  to  C  C,  and  the 
galvanometer  (G)  is  attached  by  the  primary  current  wnes  to 
P  P,  or  it  may  be  attached  to  the  secondary  current  wires  SC 
SC.  The  current  may  be  made  or  broken  at  B. 

The  iirimciry  coil  (PC)  is  attached  by  its  two  extremities  (1) 
with  P  and  P,  and  (2)  with  the  stud  under  B  and  C.  The 
spring  at  B  when  pressed  down  connects  the  stud  with  C.  The 
letter  M  denotes  the  soft  iron  rods  for  magnetization  which  are 
placed  in  a  hollow  space  surrounded  by  the  ijrimary  coil  (PC) 
The  letters  S  C  denote  the  secondary  coil,  and  the  extremities 
of  the  thin  wire  which  is  bound  round  it  are  connected  with 
the  binding  screws  (SC  SC).  Of  course  the  secondary  coil 
(S  C)  is  hollow  so  that  it  may  fit  over  the  primary  coil  (P  C).  The 
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primary  current  through  P  C  is  alternately  made  and  broken 
by  means  of  the  sprmg  (B).  Therefore  the  primary  or  extra 
current  is  obtained  at  P  P,  whilst  the  secondary  or  induced 
current  is  obtained  at  SC  SC  through  the  binding  screws  at 
the  top  of  the  secondary  coil. 

The  induction  current  from  the  secondary  coil  (S  C)  is  always 
increased  with  the  strength  of  the  current  "in  the  primary  coil 
(P  C)  and  of  the  intensity  of  the  magnetism  in  M,  and,  as  before 
observed,  the  two  currents  increase  according  to  the  number 
of  turns  in  the  wires  in  the  primary  coil  (P  C)  and  the  secondary 
(S  C),  and  the  juxtaposition  entire  or  in  part  of  the  secondary 
coil  (S  C)  with  the  primary  (P  C).  From  this  description,  and 
from  the  plate,  we  see  that  a  galvano-faradic  machine  consists 
of  a  battery  (L  C)  generating  the  primitive  current  of  an  inter- 
ruptor  (B)  of  a  primary  coil  of  thick  wire  (P  C),  of  a  bundle 
of  iron  rods  inside  the  primary  coil  and  of  the  secondary  coil 
(S  C)  made  of  thin  wire. 

Action  of  the  Induction  Coil. — The  terminals  of  the  secondary 
wares  are  brought  near  one  another ;  the  binding  screws  con- 
nected with  the  primary  are  jomed  to  the  battery  wkes,  either 
through  the  commutator  or  directly.  (1)  A  current  sweeps 
round  the  primary,  which  both  converts  the  core  into  a  magnet 
and  induces  a  momentary  reverse  current  in  the  secondary.  (2) 
The  sudden  magnetization  of  the  core  would  alone  start  a 
reverse  current  in  the  secondary;  its  effect  is  therefore  to 
strengthen  this  secondary  current.  (8)  This  magnetization  also 
attracts  the  hammer  of  the  contact  breaker  and  stops  the  current 
by  breaking  the  connection  between  the  hammer  and  the  screw. 
(4)  This  stopping  of  the  current  causes  a  demagnetization  of 
the  core — a  direct  current  in  the  secondar}^,  due  to  the  ceasing 
of  both  the  primary  and  the  magnet — a  return  of  the  hammer- 
head to  the  screw,  since  the  head  is  no  longer  attracted,  while 
the  tension  of  the  spring  restores  it  to  its  place.  A  second 
current  now  passes  through  the  primary,  and  the  whole  process 
is  rejieated.  The  hammer  vibrates  automatically,  i.e.,  of  its  own 
accord,  or  rather  as  the  result  of  the  action  of  the  instrument ; 
each  make  of  contact  causes  a  reverse  current,  and  each  break 
of  contact  causes  a  direct  current  in  the  secondary.  The  result 
is  a  rapid  series  of  momentary  secondary  currents  w^hich  over- 
leap the  space  between  the  terminals  or  electrodes,  and  appear 
as  bright  sparks.  When  the  hammer  is  held  by  the  hand  and 
made  to  vibrate  very  slowly,  the  separate  sparks,  due  to  make 
and  brestik,  may  be  seen. 

It  may  be  also  noticed  that  the  spark  on  break  of  contact 
is  stronger  than  on  make  of  contact.  This  is  the  effect  of  the 
extra  current  which  weakens  the  primary  on  starting  and 
strengthens  the  primary  on  stopping.    The  difference  is  seen  at 
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the  platinum  screw  of  the  contact  breaker.  The  great  heat  of 
the  spark  on  break  of  contact  rapidly  spoils  the  end  of  the 
screw  unless  it  is  made  of  platinum,  which  is  very  difficult  to 
fuse. 

At  each  make  of  the  galvanic  current  we  have  two  induced 
currents,  the  self-induction  in  the  coils  of  the  j^rimary  wire 
ttself,  and  the  secondary  induced  current  in  the  secondary  coil 
of  wn-e,  opposed  to  it  in  its  direction.    A  t  each  break  there  are 
also  two  mduced  currents  flowing  ua  the  same  direction  as  the 
battery  current;  from  this  it  is  rightly  inferred  that  the 
primary  mduced  current  is  weaker  than  the  secondary  induced 
current.    What  we  say  is,  the  finer  wire  in  the  secondary  coil 
gives  a  current  of  higher  tension.    Dr.  Apostoh  speaks  of  a 
faradic  cun-ent  of  high  tension;  this  really  means,  as  far  as  I 
understand  it,  that  the  induced  current  is  made  to  pass 
tHrough  m  the  secondary  coil  a  series  of  loopings  of  verv 
nne  wire.  ° 

1  ^!?'^^^'-2®  ^^J^ ^PPai"a*^^S'  ^'liich  I  now  show  you,  is  made 
by  M.  Gaiffe,  of  Paris,_and  its  great  advantage  is  its  portability, 
ihe  galvanic  current  is  generated  from  these  two  chloride  of 
silver  cells  and  the  secondary  coil  for  the  secondary  current  is 
made  up  o  two  parts,  and  reversible,  so  that  the  secondary 
current  obtained  from  one  part  is  of  a  higher  tension  than  that 
obtamed  from  the  other  part.  In  point  of  i^ct  the  wire  of  one  coH 

W  t^Mchef " -f °' ''''''  ''''' 

nom  the  thicker  coil  ot  wu-e  is  superior  for  the  purpose  of 
stimulating  the  muscles  through  the  wetted  skm  whe?e  the 
resistance  IS  less,  whilst  the  current  obtained  from  the  finer 

yTknorii  ''^^ - 

The  httle  faradic  battery 
I  now  show  you  {Fig.  44) 
consists  of  an  induction  coil 
with  commutator  for  primary 
or  secondary  current.  The 
exciting  fluid  is  a  solution  of 
chromic  acid,  and  it  is  very 
convenient  and  portable,  and 
quite  powerful  enough  for  all 
ordinary  purposes.   It  is  put 
m  or  out  of  action  by  raisin^r 
or  depressing  a  stem  at  the 
back  of  the  box  which  is 
connected  with  the  zinc  plate 
so  _a^  to  elevate  it  above  the 
nuicl,  the  carbon  only  re- 
maining immersed,  or  to  lower 


l''i</.  44. 
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it  into  the 'fluid  and  set  up  galvanic  action.  The  variations 
of  power  are  here  controlled  by  a  small  lever  moving  over 
a  number  of  brass  studs  placed  as  a  segment  of  a  circle  and  in 
contact  with  the  coil  at  different  points  of  its  length.  The 
mode  of  charging  the  battery  is  as  follows.  Unscrew  the  nuts 
at  the  side  of  the  piston  and  turn  the  bars  from  under  them  ; 
take  out  the  back  part  of  the  battery  and  turn  the  lid  round 
until  it  comes  off ;  fill  the  bottle  about  half  full  with  a  mixture  of 
bichromate  of  potash  and  sulphuric  acid  (or  solution  of  chromic 
acid) ,  replace  the  cover  and  the  battery  ;  turn  back  the  brass 
arms  and  screw  the  nuts  tightly  down  upon  them  as  before  ; 
insert  the  connecting  wires  in  the  clamps  and  push  down  the 
piston,  when  the  battery  will  act  at  once.  The  power  of  either 
current  is  increased  by  turning  the  lever  from  right  to  left. 
The  piston  should  be  drawn  up  when  the  battery  is  no  longer 
in  use,  and  folded  down  by  means  of  a  hinge  adapted  to  it  for 
this  purpose.  When  the  action  of  the  battery  becomes  feeble 
throw  away  the  old  fluid,  rinse  the  bottle,  and  pour  in  a  fresh 
charge.  It  is  very  important  m  all  electrical  applications  to 
make  sure  that  contact  is  everywhere  complete,  and  that  all 
the  parts  are  clean,  want  of  cleanliness  is  often  the  cause  of 
failure,  and  the  absence  of  it  gives  rise  to  more  disappointment 
and  annoyance  than  is  usually  behoved.  If  a  battery  is  found 
to  be  out  of  order  and  no  work  can  be  got  out  of  it,  the  reason 
will  frequently  be  that  some  dnt  has  accumulated  between  one 
or  other  of  the  connexions,  thus  severmg  the  continuity  of 
metallic  contact ;  this  should  be  diligently  sought  for  step  by 
step  ;  a  very  thin  film  of  non-conducting  matter  wih  interrupt 
the  course  of  the  current.  The  bichromate  solution  should  be 
prepared  as  follows :  Dissolve  3  to  4  oz.  of  bichromate  of  potash  ui 
16i  ounces  (fluid  measure)  of  boiluag  water;  when  cold,  or 
nearly  so,  add  one  fluid  ounce  of  strong  sulphuric  acid.  The 
chromic  acid  solution  is  made  by  dissolving  four  ounces  of 
Byng's  salt  in  one  pint  of  water.  The  strength  of  the  dilute 
sulphuric  is  usually  one  part  of  acid  to  nine  or  twelve  of  water. 
The  solution  of  ammonium  chloride  is  made  by  dissohang  as 
much  of  the  salt  in  boilmg  water  as  it  will  take  up,  and  using 
the  clear  fluid  when  it  is  cold. 

The  combined  battery  which  I  now  show  you  possesses  many 
advantages  {Fig.  45).  I  will  endeavour  to  describe  its 
constituent  parts  to  you.  In  the  lower  part  of  the  case  we 
find  placed  the  required  number  of  Leclanch^'s  cells,  which  are 
connected  together  in  "series,"  by  means  of  screws,  and  a 
well  insulated  copper  wire  unites  each  single  element  with  one 
of  the  pe^s  of  the  current  selector,  which  are  placed  here  upon 
the  left  side.  By  turning  the  crank  of  the  current  selector 
in  this  manner,  the  number  of  the  cells  in  action  may  be 
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Fig.  45. 

conveniently  and  without  shocks  increased  or  diminished  so 
as  to  regulate  the  strength  of  the  current.     The  ciSrent 

as  well  as  with  the  first,  or  with  any  cell  you  like  The 
advantage  of  this  is  that  the  first  cells  shall  not  be  more 
quickly  used  up  than  the  last. 

In  addition,  we  find  provided  a  current  interrupter  and  -i 

m    Schall  tells  me  the  batteries  which  he  is  now  mr. 
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from  the  same  terminals  the  galvanic  or  faradic,  or  both 
currents  combined,  without  changing  the  cords.  There  is 
certainly  one  very  great  advantage  possessed  by  Mr.  Schall's 
arrangement  of  the  Leclanch^'s  cells  which  one  does  not  find 
in  batteries  generally,  and  this  is  that  they  can  be  thoroughh- 
re-charged  by  any  person  without  difficulty,  thus  obviating  the 
troublesome  necessity  of  constantly  sending  them  back  to  the 
manufacturer. 

Galvanic  Cautery. — I  wish  you  to  understand  that  currents 
of  electricity  can  be  caused  by  heat.  This  is  called  thermu- 
dectrkity,  concerning  which  I  have  nothing  to  say  to  you. 
My  object  now  is  to  call  your  attention  to  the  heating  e  fee  Is 
of  a  galvanic  current,  and  the  best  form  of  apparatus  with 
which  I  am  acquainted  to  bring  about  this  condition  for 
surgical  use,  and  to  which  the  term  galvanic  cautery  is  appHed. 
Cauterization  has  long  been  adopted  by  surgeons  for  the 
removal  of  diseased  parts  by  heat ;  that  is  by  the  trans- 
formation of  electric  energy  into  that  of  heat  energy.  The 
stronger  the  electric  current,  and  the  greater  the  resistance  of 
the  wii'e,  the  more  intense  Avill  be  the  heat  produced,  according 
to  what  is  known  among  the  physicists  as  Joule's  law.  "  The 
quantity  of  heat  generated  in  a  certain  time  in  any  part  of  the 
galvanic  circuit  is  directly  proportional  to  the  resistance  of  this 
part  of  the  circuit,  and  to  the  square  of  the  strength  of  the 
current." 

The  total  amount  of  heat  generated  in  a  battery  is 
projportional  to  the  amount  of  zinc  used,  and  is  equal  to  the 
quantity  of  heat  which  becomes  free  by  the  chemical  action  in 
the  battery.  If  the  elements  are  short  circuited,  such  as  we 
find  them  in  our  cautery  batteries,  the  two  electricities 
neutralize  each  other  in  the  proportion  in  which  they  are 
generated,  without  doing  any  other  work  than  producing  heat 
in  the  burners,  so  you  see  the  energy  of  our  battery,  findmg 
no  other  vent,  expends  itself,  and  is  actually  converted  into  heat. 
The  temperature  of  the  burner  depending  upon  the  difference 
of  the  heat  generated  and  the  heat  radiated  will  be  the  higher 
the  greater  the  current  and  its  own  resistance,  and  the 
.s'??iaZZe7- its  surface  and  power  oi  radiation,  hence  under  these 
conditions  we  find,  as  I  now  demonstrate  to  you,  this  burner  first 
passes  to  a  dull  red  heat,  then  to  a  bright  red  heat,  and  finally, 
as  you  now  see,  to  a  white  heat.  Batteries  with  the  Leclanchc^'s 
elements  are  of  little  use  for  heat  generating  purposes,  on 
account  of  their  internal  resistance  bemg  too  great,  and  also 
that  the  chemical  action  is  too  feeble ;  and  for  this  reason  the 
resistance  in  the  battery  is  reduced  as  far  as  practicable  by 
selecting  elements  with  large  plates,  and  having  resistanpes 
dimmished  as  much  as  possible  by  closeness  of  juxtaposition 
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without  coming  into  actual  contact.  By  this  method  most  of 
the  heat  generated  by  the  electricity  shows  itself  on  the 
platinum  wu-e.  The  total  quantity  of  heat  generated  in  the 
circuit  is  proportional  to  the  amount  of  zinc  consumed  in  the 
battery.  You  have  before  you  one  of  Prof.  Voltolini's  batteries 
modified  and  manufactured  by  the  well-known  electrician 
Mr.  Schall  {Fig.  46). 


Fig.  46. 

T.1«W  made  up  of  eight  carbon  and  four  zinc 

p  ates  the  latter  are  mixed  together  with  some  mercury  so 
tnat  It  IS  not  necessary  to  amalgamate  them.  ' 

ihe  chemical  exciting  agent  is  contained  in  an  ebonite 
vessel,  which  can  be  raised  or  lowered  by  means  of  a  crank 

Shm's';.^'  "'n"^^  ^^^^g^*'  ^  rheJstat  of  wire  o  en 
stre^X  /'  T''  %ye^T  fine  graduation  of  the  curren 

strength  for  lamps  as  well  as  for  cautery  nuruoses  mrl  Iw 

made  of  variourshanei*  hn+  u       ^.™ers  and  handles  are 

become  famS'w  th  S  ii '   e     iTHf  "f  ''''''  ^I""'"''' 
as  to  how  far  fbp  an  !"     •      ^^^^^  ^  "^^^^^  question 

now  lai  tlie  galvanic  cautery  is  superior  to  the  knife,  but 
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in  all  minor  operations,  electrolysis  should  be  equal  to, 
and  in  some  cases  superior,  to  galvano-cauterization. 

Mr.  Schall  has  now  an  excellent  form  of  storage  battery  for 
surgical  work,  which  is  likely  to  come  into  extensive  use ;  it 
has  the  advantage  over  the  primary  battery  inasmuch  as  the 
accumulator  gives  an  absolutely  constant  current  durmg  the 
specified  period  of  discharge,  and  is  always  ready  for  use:  it 
not  only  answers  the  purpose  of  cauterization,  but  is  also 
useful  for  small  glow  lamps,  induction  coils,  dental  motors,  &c. 

The  two  sizes  of  accumulators  for  these  purposes  most 
commonly  adopted  and  made  in  a  portable  form  are  a  4-cell 
battery  of  three  plates  in  each  and  a  2-cell  battery  of  seven 
plates  in  each. 

The  accumulators  are  refilled  as  required. 

Static  Electbicity — Electrization. — This  mode  of  applying 
electricity  is  convenient  and  effective.  In  the  first  place  it 
can  be  applied  without  the  electrodes  coming  into  contact  with 
the  skin ;  in  other  words,  there  is  no  occasion  for  the  patient 
to  undress.  It  is  largely  used  upon  the  continent,  and  I  believe 
I  am  right  in  stating  that  M.  Charcot  thinks  it  useful  and 
prescribes  it  in  certain  neurosal  affections.  I  have  used  it 
extensively  both  in  hospital  and  private  practice.  The  greatest 
drawback  to  its  becoming  more  general  is  due  to  the  fact  that 
the  ordinary  machines  will  not  act  well  unless  atmospheric 
influences  are  favourable,  for  the  air  must  be  dry  and  the 
friction  maintained  with  regularity,  by  means  of  a  small  gas 
engine.  I  have  been  particularly  struck  with  its  effects  in 
muscular  atrophy,  and  it  certainly  has  produced  unquestionably 
good  results  when  both  faradization  and  galvanization  have 
seemed  to  be  useless. 

These  conclusions  are  borne  out  by  the  remarks  of  Dr. 
William  J,  Morton,  in  a  paper  read  before  the  American 
Neurological  Association,  entitled  "  Notes  on  a  j'-ear's  progress 
in  medical  electro-therapeutics  by  statical  electrization.''  Dr. 
Morton  says  that  while  conceding  the  comparative  incon- 
venience of  static  machmes  he  felt  more  confidence  than 
formerly,  even  that  statical  electricity,  as  a  curative  form  of 
treatment,  was  fully  equal,  if  not  superior,  to  galvanism  and 
faradism.  The  diseases  in  which,  in  his  opinion,  static 
electricity  was  equal  or  superior  to  other  forms  of  electricity 
were  paralyses,  where  other  forms  of  electricity  would  be 
advised,  neuralgias  in  every  form,  spinal  irritation,  rheu- 
matism in  all  its  forms  except  the  acute,  and  hysteria  in  all 
its  manifestations.  I  must  say  that  my  experience  is  q"ite 
agreement  with  that  of  Dr.  Morton,  and  1  cannot  commend  it  too 
highly  in  muscular  atrophies  of  protopathic  origin,  but  I  have 
no  time  to  discuss  the  therapeutic  effects  of  static  electricity 


STATIC  ELECTRICITY. 


327 


in  this  lecture.  The  machine  which  I  have  here  is  a 
modification  of  "  Wimshurst's  Influence  Machine."  If  you 
sit  upon  this  well  insulated  stool  and  take  hold  of  the  brass 
rod  which  is  known  as  the  prime  conductor,  the  surface^  of 
your  body  will  become  charged  with  positive  electricity,  whilst 
the  sm-roundmg  air  is  rendered  negative.  You  are  now  in  an 
electric  bath ;  that  is  to  say,  the  surface  of  your  body  is 
bathed  in  the  electric  fluid.  I  have  here  all  kinds  of 
electrodes  of  varying  resisting  power,  we  say  some  are  bad 
and  some  good  conductors.  So  long  as  the  machine  is  in 
operation  I  can  withdraw  the  electricity  from  your  body  in  a 
dense  or  in  a  diffused  form  just  according  to  the  nature  of  the 
electrode  which  I  employ. 

The  following  illustrations  demonstrate  a  new  form  of 
electric  "  influence  "  machine  for  medical  purposes,  designed 
by  Professor  Lewandowski,  of  Vienna. 

Fig.  47  represents  the  machine  ;  Fig.  48  the  whole  apparatus 
for  franklinisation ;  and  Fig.  49  the  mternal  arrangement  of  the 
essential  parts  of  the  machine. 

The  two  vertical  iron  supports,  a  a^  and  b  bj  {Fig.  47),  are 
screwed  to  the  four-legged  wooden  frame  Ea  Ea^,  their  tops 
being  joined  together  by  the  vulcanite  rod  a  b.  These  two 
uprights  support  the  axles  e  f,  and  Wg,  which  are  parallel 
to  each  other.  The  axle  e  f  is  fixed,  and  made  of  steel.  Upon 
the  chief  axle  e  f,  there  are  two  vulcanite  collars,  one  of  which 
is  jomed  to  the  pulley  r,  and  the  other  to  the  pulley  r^  {Figs.  47 
and  49).  In  the  middle  of  these  two  collars  there  are,  on  the 
chief  axle,  two  hard-gum  cylinders  T  {Fig.  47),  one  within  the 
other;  T  T^  {Fig.  49).  The  pulley  r  is  connected  with  the 
internal  cylinder  T^,  whereas  the  pulley  r^  is  connected  to 
the  external  cylinder  T  so  that  the  internal  cylinder  T^ 
and  the  external  one  T  can  be  rotated  quite  independentlv 
{Fig.  4:9).  ^  ^ 

The  two  lower  axles  {Fig.  47j  each  carry  a  large 

pulley,  E  El,  and  a  toothed  wheel.  The  large  pulleys,  E  E^ 
are  respectively  united  by  means  of  straps  to  the  superior 
pulleys  r  r^  {Fig.  47  and  Fig.  48) .  The  axle  moreover  carries 
the  handle  k  {Fig.  47).  This  whole  arrangement  allows  the 
two  cylinders  to  be  turned  m  the  reverse  direction  when  the 
handle  is  rotated  only  in  one  direction.  The  wooden  frame 
carries  besides  two  uprights,  the  lower  parts  of  which  are  made 
ot  glass  and  the  upper  of  metal ;  they  terminate  in  the  metallic 
knobs  m  n  {Fig.  47  and  Fig.  48).  In  the  middle  of  these 
supports  are  two  metallic  knobs  Sk  Slq  {Fiq.  47),  each  carrying 
a  collecting  comb  m  close  proximity  to  the  external  cylinder, 
ihe  fixed  steel  axle  ef  carries  a  vertical  metal  rod  inside  the 
cylmder.    In  the  knobs  m  n  {Fig.  47)  the  conductors  can 
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Fig.  47. 


into  contact  when  the  handle  is  turned  in  any  direction,  it 
suffices  to  touch  the  surface  of  the  external  cylinder  with  a 
strip  of  hard  caoutchouc  which  has  been  rubbed  with  cloth 
(for  instance,  with  the  coat)  for  exciting  or  charging  the 
machine.  This  manifests  itself  by  a  whizzing  sound.  The 
strip  of  hard  caoutchouc  must  be  approached  just  in  the 
middle  of  the  two  collecting  combs  Sk  Sk^  {Fif/.  47). 

When  the  rotation  is  again  interrupted,  the  charge  of  the 
cylinders  with  electricity  lasts  for  several  hours  as  the  result 
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of  a  single  rotation.  The  advantage  of  this  over  all  other 
machines  of  the  kind  consists  in  the  very  convenient  and 
durable  form  of  the  electro-motors,  that  is,  the  cylindrical 
form  ;  furthermore,  in  the  choice  of  the  material  (hard  gum) , 
which  is  more  durable  than  glass,  as  well  as  in  the  hermetical 
closure  of  the  hard  gum  cylinders.  Owing  to  the  latter 
quality,  the  machme  could  be  kept  in  any  place,  in  dry  as  well 
as  in  moist  air,  and  used  at  any  time,  without  being  damaged, 
as  neither  air  nor  dust  could  change  the  internal  surface  of  the 
external  cylinder  and  the  two  sm-faces  of  the  internal  cylinder. 
The  machine  is  moreover  very  portable,  and  not  dear  (75 
florins,  about  £6) .  Other  advantages  are  the  long  duration  of  the 
electricity  once  produced,  even  after  the  rotation  of  the  handle 
has  ceased ;  the  possibility  of  rotating  the  latter  in  an  inverse 
direction  without  discharging  the  machine;  and  the  easy 
change  of  the  poles. 


Fig.  48. 

^^'^  apparatus  necessary  for  franklinisa- 
tion  as  devised  by  Professor  Lewandowski  is  illustrated  It 
must  first  be  remarked  that  when  the  machine  s  cht^^^^^ 
mthout  the  msertion  of  Leyden  jars  (L,  L„  Fig.  48  S  the 
dischargmg  rods  are  removed  from  each  other  a  few  smrK 
appear  between  the  Icnobs  of  the  conductors.    If,  howlvef  he 
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Leyden  jars  are  inserted,  quite  powerful  white  sparks  appear 
between  the  discharging  rods.  The  rest  of  the  apparatus  is 
composed  of  two  stands  {St^  St^^,  FifiA8)  for  different  electrodes, 
as,  for  instance,  for  the  cap  K  {Fig.  48)  for  the  electric  head 
douche,  which  is  fixed  to  a  stand        Fig.  48),  and  is  movable 


Fig.  49. 


in  all  directions.  The  cap  K  is  provided  with  spikes  ;  the  cap 
K-^  on  the  table  {Fig.  48)  is  smooth.  The  apparatus  also  com- 
prises the  four-legged  insulating  stool  J  {Fig.  48),  the  legs 
being  made  of  porcelain,  for  the  chair  S,  where  the  patient  is 
placed.  The  insulated  cords  Z^,  {Fig.  48)  unite  the  collecting 
combs  of  the  machine  with  the  insulated  stool  J  and  the 
electrodes.  E^^  ^J,  are  hand  electrodes,  0  an  ear  electrode,  D 
a  dischargmg  rod  for  the  discharge  of  the  bottles  {Fig.  48). 

As  to  the  methods  of  franklinisation,  they  comprise  a,  the 
electrical  charge ;  h,  the  electrical  wind ;  c,  the  discharge  of 
sparks.  These  three  methods  in  the  order  here  enunierated 
also  represent  the  three  degrees  of  intensity  of  franklinisation, 
the  charge  representing  the  mildest,  and  the  sparks  the  most 
intense  method.  The  charge  is  thus  given.  The  patient  is 
placed  on  the  insulated  stool  J  {Fig.  48)  and  unites  the  bottles 
to  the  positive  or  negative  pole  of  the  machine,  whereas  the 
second  pole  is  conducted  downwards  into  the  earth. 

The  electrical  wind,  which  is  also  called  the  electrical  an- 
bath,  and  also,  though  wrongly,  general  franklinisation,  is  pro- 
duced m  the  followmg  way :— The  patient  is  placed  on  the 
stool,  which  is  as  before  united  to  one  of  the  poles  of  the 
machine  ;  the  second  pole,  however,  is  not  conducted  into  the 
earth,  but  is  brought  into  contact  with  an  electrode  terminating 
in  a  point  which  can  be  approximated  to  the  correspondmg 
part  of  the  patient  by  means  of  the  hand  or  by  means  of  the 
stand  >Si2  {Fig.  48). 
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In  general,  the  last  two  methods  in  Professor  Lewandowski's 
experience  had  the  same  effects  as  induction  currents,  the 
only  advantage  they  presented  being,  that  the  patient  might  ^  he 
electrified  through  his  clothes,  that  he  need  not  undress,  a  point 
of  considerable  importance  in  female  patients.  On  the  other 
hand,  the  three  methods  had  also  peculiar  effects,  which  could 
neither  be  obtamed  by  the  galvanic  currents  nor  by  the 
induction  currents. 
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ELECTEO-THEEAPEUTICS. 

Electrodes,  Varieties  of,  Application  of— Density  of  cui-rent— Difference  of 
Potential  of  electrodes— Size,  position  and  nature  of  electrodes- Strength 
of  cm-rent-Diffusion  of  cm-rents— Place  of  poles— Relative  size  of  Electrodes 
according  to  effect  required— Selection  of  current— Faradic,  Galvanic 
Combmed  current-Object  of  Electricity— Action  of  Faradic  and  Galvanic 
currents-Use  of  the  terms  stabile,  labile,  anode,  kathode,  unipolar, 
bipolar— Indications  for  the  disuse  of  faradization  in  Nerve  degeneration- 
Dosage  of  electricity  in  reference  to  Strength  of  cmrent  and  Time— Polarity 
Mid  Direction  of  current— Ascending  and  descending  cui-rents— Action  of 
Kathode  and  Anode— Electrotonus— Electro-diagnosis— PflUger's  Law— Ana- 
lectrotonus—Katalectrotonus— Creation  of  polarity— Polar  zone— Peripolar 
zone— Density  of  current -Derived  and  Diffused  cm-rents— Unipolar  influence 
converted  into  Bipolar— Katalectrotonus  or  increased  excitability— Analec- 
trotonus  or  diminished  excitability— Contraction  in  reference  to  Opening  and 
Closing  the  cmrent-KCC,  ACC,  KOC,  AOG-Experiment  upon  Patient  demon- 
stratmgelectrotonus— Reaction  of  Degenerationin  ant.  polio-myelitis— Reaction 
of  muscles  m  Brain  disease— In  Spinal  disease— Increased  muscular  excitability 
—Diminished  muscular  excitability— Motor  points  of  muscle— Polarity  con- 
sidered from  its  Therapeutical  aspect— Torticollis,  treatment  of— Nutritional 
eSect  of  kathode  Voltaic  alternatives— Labile  galvanization— Faradization, 
Duchenne's  theory  of  the  Two  currents— Althau's  opinion  of  Skin  fara- 
dization—Galvano-faradization— Electrolysis,  Apostoli's  method— Sir  Spencer 
Wells'  electrolytic  treatment  of  Uterine  disease— Electrolysis  of  N^vi, 
of  Goitre,  of  Anem-isms,  of  Strictm-es— Ovarian  pain— Galvano-fara- 
dization for  muscles  and  joints,  in  Locomotor  ataxy — Nem-algia — Elec- 
trization of  Brain  and  Spinal  cord— Chorea— Epilepsy— Incontinence  of 
urine— Writer's  cramp— Facial  paralysis — Lead  paralysis. 

In  my  last  lecture  I  endeavoured  to  give  you  some  idea  of  an 
electric  current,  its  agency  for  the  transmission  of  power,  how 
for  medical  purposes  it  was  best  generated,  its  capacity 
through  its  electro-motive  force  in  producing  physical, 
chemical,  physiological  and  mechanical  effects,  the  strength 
of  the  current  varymg  according  to  the  potential  of  the  cells 
in  the  battery,  the  resistance  of  the  human  body  to  the 
current,  the  value  of  using  a  galvanometer  in  cu'cuit  to 
measure  its  strength,  and  so  on.  To-day  we  have  to  consider 
practically  and  as  concisely  as  possible  the  effect  of  both  the 
galvanic  Sbiad  faradic  currents  upon  the  human  body  as  a  whole 
and  upon  certain  constituent  parts,  and  I  am  anxious  that  my 
remarks  shall  refer  to  the  practical  application  of  electricity 
and  its  therapeutic  influence,  rather  than  to  its  physiological 
effects.  Of  course,  thera]oy  and  physiology  can  scarcely  be 
disassociated,  but  everything  which  I  have  to  say  shall  have  a 
practical  rather  than  a  scientific  potentiality.  No  one  should 
apply  the  electric  current  to  the  human  body  unless  he  jjossesses  a 
knoivledge  of  its  power,  and  also  a  knoicledge  of  the  capacity  of 
resistance  which  certain  parts  of  the  body  have  over  other  parts. 
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Electrodes. — We  apply  electricity  to  the  human  body,  as 
you  know,  by  means  of  electrodes  ;  you  have  various  kinds  of 
electrodes  before  you,  in  fact,  one  might  say  their  name  is 
legion.  This  fine  needle  which  I  have  in  my  hand  is  an  electrode, 
and  so  is  the  large  sponge  with  a  piece  of  metal  attached  to  it ; 
here  we  have  a  spinal  sponge  electrode,  and  here  is  an  electrode 
for  the  liver ;  this  large  flat  electrode  for  the  feet  is  a  piece  of 
perforated  zinc  covered  with  three  or  four  layers  of  flannel,  and 
this  foot-bath,  to  be  used  with  plain  or  salt  Avater,  forms  an 
electrode ;  you  know  I  also  make  my  hand  an  electrode  ;  the 
most  common  form  of  electrode  is  this  cup,  made  of  copper  or 
vulcanite,  into  which  a  sponge  is  inserted  ;  this  is,  perhaps,  the 
most  useful  form  of  electrode  when  you  want  labile  applications 
of  electricity  to  extend  over  large  surfaces ;  it  is  well  to  remove 
the  sponges  for  cleanliness  after  each  apphcation  and  keep 
them  in  a  weak  solution  of  ammonia  or  com- 
mon salt.  The  sponge  electrode  I  now  show 
you  has  many  good  points  (the  drawing  is 
about  one  fourth  its  ordinary  size),  the  chief 
feature  of  it  is  that  the  sponge  is  firmly  fixed, 
and  for  general  faradization  this  is  important  ; 
it  was  invented  by  Dr.  Herschell  {Fig.  50). 

Equally  as  useful  as  the  sponges  are  the  carbon  discs  :  they 
consist  of  carbon  enclosed  in  a  cover  of  flannel  or  wash 
leather ;  the  advantage  is 
that  their  resistance  is 
less  variable  than  that 
of  sponge  and  a  more 
definite  pressure  can  be 
exercised  and  maintained 
without  experiencmg  any 
discomfort  from  an  over- 
flow of  water,  it  is  easy 

also  to  apply  a  fresh  piece  Fig.  51. 

of  chamois  leather  at  any  or  every  application  (Fig.  51). 

npn.^fi  ^      ''^T"^'  ^.''^'^  i«  ^ery  useful  and  inex- 

pensive, it  IS  simply  a  piece  of  sheet  lead,  an  d  can  he  made  of  am, 

andr/nn'r^'''"?''  *     P^^^^^^  ^^^^  fits  accurately  to  ilJS, 

^ve?edrfh  -5       "^'^^T^  ^1°*^^^^  '  lead  is 

tSse  1  f^i  '''^  or  chamois  leather.  You  will  remember  that 
or  lit      1  °'  f  ''''''S^'  tkonnuihly  wet  either  with  plam 

rLSlce  n,^^  n- 1  ^"^y°^:.l^"0^v  that  by  so  doing  you  lessen 
a  seiSrnf  f  nduction.    It  is  necessary  that  you  have 

conven  e,f.P     P  f  ^^^"^^^^^  ^^^^^  ^^^^  of 

unTv  +1?  'P^a^^      electrodes  of  varying  sizes 

under  the  names  of  fine,  small,  medium,  large,  and  very°laTge 
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these  sizes  are  upon  tlie  table.  This  may  be  called  a  fine 
electrode,  its  tip  comes  almost  to  a  point,  it  is  serviceable  for 
electro-diagnosis,  in  the  appHcation  of  the  current  to  motor 
points,  to  small  nerves  and  muscles.  You  will  soon  find  out  by 
practice  the  kind  and  size  of  electrode  which  is  required  to  do 
certain  forms  of  work  ;  your  own  common  sense  will  tell  you  if 
you  have  to  apply  electricity ;  to  a  large  nerve  or  a  mass  of 
muscle  you  must  use  an  electrode  of  proportionate  size. 

Li  passing,  let  me  draw  your  attention  to  special  forms  of  elec- 
trodes for  the  apphcation  of  the  current  to  special  parts.  This 
is  for  the  larynx,  this  for  the  stomach,  this  for  the  uterus,  this 
for  the  bladder,  this  for  the  rectum.  These  rectum  electrodes 
were  introduced  a  short  time  since  by  Mr.  Benton,  and  he 
tells  me  that  he  finds  them  very  useful  in  the  treatment  of 
stricture  of  the  rectum  {Fig.  52).  Their  application  is  a 
very  easy  matter.  When  the  stricture  is  of  a  fibrous  annular 
character  the  negative  pole  must  be  used  with  a  current 
strength  of  from  six  to  ten  milhamperes,  but  if  the  stricture  is 
spasmodic  the  faradic  does  as  well  or  better  than  the  galvanic. 


Fig.  53 
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Fig.  54  is  called  a  brush  electrode.  It  is  made  of  various 
sizes,  and  comes  under  the  class  of  dry  electrodes,  they  are  used 
for  cutaneous  faradization.  It  is 
usually  made  of  nickelized  copper 
wire,  and  resembles  an  ordinary 
painting  brush;  sometimes  it  is 
made  of  the  size  of  a  clothes  brush,  Fig.  54, 

in  fact  it  can  be  made  of  any  size. 

These  instruments  are  for  the  treatment  of  fibroid  tumours 
of  the  uterus,  according  to  Dr.  Apostoli's  method,  of  which  I 
shall  have  something  to  say  directly  {Fig.  55). 


Fi(j.  55. 

Fig.  56  is  a  needle  holder  for  electrolysis,  for  the  reception 
of  dilferent  sized  steel  or  platinum  needles,  and  these  are 
needles  with  flat  platinum  points  and 
with  shafts  insulated  by  ebonite.  They  " 
are  also  made  blunt  pointed  and  can 
be  used  for  stenosis  of  the  lachrymal  Ficj.  56. 

duct. 

These  are  other  electrodes  used  by  Dr.  Apostoli.  Fig.  57  is  a 
double  concentric  disc  electrode ;  Fig.  58  is  a  double  conic  disc 
electrode ;  Fig.  59  is  a  vaginal  electrode,  and  Fig.  60  is  an 
electrode  for  the  urethra  and  uterus.  The  electrodes  Figs.  57 — 
60  are  specially  for  localizing  the  effect  of  galvanic  and  faradic 
currents. 


Fig.  ad. 


Fi'j.  oT 


Fig.  60, 


The  electrodes  here  figured  are  arranged  for  making  and 
breakmg  the  current. 

No.  1,  Simple  electrode  holder  {Fig.  61).  No.  2,  Electrode 
ho  der  with  current  mterrupter  {Fig.  62).  No.  8,  Electrode 
holder  with  contact  maker  {Fig.  63). 
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l<'ig-  fit    Fig.  63   Fig.  62 


The  electrode  which  I  now  show  you  is  admirably  adapted 
lor  electrical  diagnosis,  it  has  been  arranged 
by  Dr.  Hughes  Bennett;  he  calls  it  "the 
combined  handle  electrode,"  and  it  cer- 
tainly possesses  many  advantages.  By 
means  of  this  instrument  the  operator's 
attention  can  be  given  to  his  operating 
without  constant  reference  to  the  element 
board;  it  contains  all  the  necessary 
elements  for  scientific  clinical  investigation, 
namely,  first,  a  current  graduator,  second, 
a  current  interrupter,  and  a  means  of 
opening  and  closing  it,  and  thu:d,  a 
current  reverser.  It  may  be  attached  to 
either  the  faradic  or  galvanic  currents. 
When  in  the  hand  of  the  operator  all  the  accessories  can  be 
put  m  action  by  the  movement  of  one  finger,  thus  greatly 
facilitating  the  deHcate  manipulations  of  the  investigator,  and 
obviating  the  necessity  of  dividmg  his  attention  and  altering 
his  position,  as  he  is  compelled  to  do  when  working  with  an 
element  board." 

So  much  for  electrodes.  We  next  have 
rational  aj)plication  of  electrodes,  in  order  to 
results,  and  we  must  not  forget  that  "the 
current  is  proportionate  to  its  density,"  and  the  density  of  a 
current  may  be  described  as  the  quantity  of  electricity  flowing 
through  a  unit  of  sectional  area  in  a  unit  of  time,  this  follows 
the  laws  of  diffusion  and  resistance,  which  are  quite  as  apphc- 
able  to  air  and  water  as  to  electricity.  I  now  apply  these 
medium  electrodes  to  the  arm  of  this  patient,  and  I  know  that 
the  current  is  most  dense  in  the  wire,  less  dense  in  the 
electrodes,  and  least  dense  in  the  arm  between  the  electrodes. 

We  say  that  there  must  be  a  difference  of  potential  between 
the  elements  of  the  battery  in  order  that  the  electric  current 
may  be  generated,  and  we  also  say  that  in  order  for  a  current 
to  flow  from  one  pomt  to  another  there  must  be  a  difference  of 
potential  between  those  two  points,  if  we  want  intensity  of 
action  at  any  given  point.  Hence  the  different  parts  of  a 
cond;uctor  through  which  a  current  flows  must  be  at  different 
potentials.  The  current  of  electricity  which  I  now  cause  to 
flow  through  this  arm  must  diminish  or  increase  according  to 
the  nature  and  size  of  the  electrodes  Avhich  I  employ ;  this  is 
self-evident.  You  see  by  the  galvanometer  that  I  have  a 
current  of  five  milliamj)ere  strength,  and  I  have  attached 
to  the  terminals  two  fine  electrodes ;  by  making  and  breaking 
the  current,  the  muscles  respond  actively.  I  now  take  two 
medium  size  electrodes  and  use  the  same  strength  of  current, 
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but  the  muscles  respond  only  feebly,  showing  that  the  density 
of  the  current  is  inversely  jjroportional  to  the  area  of  the 
electrodes,  therefore  the  size,  position,  and  nature  of  the 
electrodes  are  of  great  importance  in  the  application  of  the 
electric  current.    It  is  a  question  of  intensity  and  diffusion. 
In  applying  electricity  to  the  human  body,  in  order  to  be 
definite,  our  strength  of  current  should  be  known  and  absolute, 
the  electrodes  should  be  of  uniform  size  and  shape,  and  so 
adapted  to  the  j)arts  that  a  certam  density  of  current  may 
diffuse  itself  amongst  the  tissues ;  therefore,  if  we  wish  to 
concentrate  the  effect  of  one  pole  upon  a  small  superficial 
structure,  such  as  a  nerve  or  motor  point,  the  electrode  ajjplied 
over  it  must  be  small,  and  the  other  electrode  must,  of  course, 
according  to  this  mode  of  reasonmg,  be  large,,  and  may  be 
applied  to  any  distant  part  of  the  body,  the  force  of  this  will 
be  more  evident  when  speaking  of  electrolysis.    You  must  not, 
if  you  please,  imagine  for  one  moment  that  the  larger  the 
electrode  the  more  electricity  is  bemg  conveyed  to  the  part  to 
which  it  is  apphed,  you  have  simply  the  same  force  acting, 
but  being  diffused  over  a  larger  area. 

.  By  way  of  example,  I  take  these  two  large  sponge  electrodes 
of  Dr.  Herschell's,  they  are  of  the  same  size ;  you  see  by  the 
galvanometer  that  my  current  is  still  of  the  strength  of  five 
milhampere.  I  know  that  my  battery  is  working  at  so  many 
volts  (units  of  electro-motive  force),  but  this  we  do  not  trouble 
about  for  our  present  demonstration.  I  place  one  of  the 
electrodes  upon  the  sternum  and  the  other  upon  the  opposite 
vertebrae  of  my  patient,  now  by  the  common  ordmary  law  of 
diffusion  and  direction  I  know  that  the  two  currents  in  this 
respect,  positive  and  negative,  are  of  the  same  density  (they 
are  however,  potentially  different),  but  the  waves  of  diffusion 
just  as  the  waves  of  water  upon  the  sea  shore,  lose  their 
intensity  until  physiologically  they  become  almost  inactive, 
still  they  are  cojitimtous  and  operative.  In  the  human  body  we 
have  to  deal  with  a  variety  of  structures,  it  is  difficult  to 
estimate  its  resistance,  as  a  whole,  in  the  same  Avav  that  we 
would  an  elementary  body;  we  know  little  more  of  internal 
polarization  than  we  do  of  vital  force,  the  whole  thing  is  at 
he  presen  time  hypothetical.  Currents  at  their  make  and 
break,  a.iockZ  and  Mo.^«Z,  produce  certain  effects,  physical 

Snon  strncSr^'"^'       ^^^^1' }^P°^^  structures  imm^cliate  an 
upon  stiuctures  remote,  according  to  the  density  of  the  current 
by  which  they  are  influenced.  i^uiiem 

humTSvl?r''™'T^'^PP^-^'™t«°f  electricity  to  the 
human  body  known  as  galvanic  and  faradic ;  we  may  use  these 
currents  svngly^  or  comUned,  but  we  must  remembeJ  that  their 
effects  are  distmctly  different,  so  that  it  is  a  ma^er  of  no  sma'l 
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importance  for  us  to  consider  when  we  are  determining  the 
kind  of  current  which  we  ought  to  employ.  There  is  a  prevalent 
idea  which,  to  a  certain  extent,  is  justifiable,  that  the  faradic 
or  induced  current  acts  more  directly  upon  nerve,  and  that  the 
galvanic  current  acts  more  especially  upon  muscular  tissue. 
Agam,  some  people  apparently  entertain  the  idea  that  it  is 
unimportant  which  current  is  used,  so  long  as  the  muscles  are 
brought  into  a  state  of  violent  activity.  I  hope  we  shall  see 
directly  that  these  ideas  are  wrong.  The  object  of  electricity 
is  to  excite  and  stimulate  the  tissues.  To  produce  muscular 
contraction  is  to  aid  the  muscle  to  perform  a  normal  function, 
and  we  know  that  due  performance  of  function  is  essential  in 
any  organ  to  maintam  its  normal  standard  of  vitality; 
faradization  does  this  rather  by  its  action  upon  the  nerve  than 
by  any  power  which  it  exercises  upon  the  muscular  tissue.  On 
the  other  hand,  the  galvanic  current  reaches  the  nerve  through 
the  muscle,  molecule  by  molecule  it  influences  the  metabolism 
of  the  muscle  quite  independent  of  the  induction  of  any 
contractile  agency,  so  that  we  say  the  galvanic  current  is 
specially  concerned  in  nutritional  changes.  The  most  that  the 
faradic  current  can  do  is  to  stimulate  a  nerve  into  activity  by 
vibration  and  percussion,  and  if  by  so  doing  it  restores  function, 
it  unquestionably  aids  nutrition ;  there  are  many  other  points 
to  be  taken  into  account,  and  we  shall,  I  hope,  reflect  upon 
them  as  we  iDroceed. 

We  have  just  seen  that  electrodes  are  used  as  means  to 
apply  the  current  to  the  body.  When  the  two  electrodes  ar« 
stationary  the  application  is  called  stabile,  when  one  or  both 
are  moved  about  it  is  called  labile;  the  electrode  carrying  the 
positive  current  is  called  the  anode,  whilst  the  electrode 
carrying  the  negative  current  is  called  the  kathode ;  the  current 
may  be  applied  by  fixing  one  electrode  to  a  determinate  part 
of  the  body,  whilst  the  other  is  applied  to  an  indifferent  part ; 
this  is  called  the  unipolar  method;  or  both  poles  may  be 
brought  to  bear  upon  a  single  muscle ;  this  is  designated  the 
Uljolar  method.  The  terms  ascending  and  descending  are 
sometimes  spoken  of  in  referring  to  currents. 

In  nerve  degeneration  there  is  a  stage  when  the  induced 
current  fails  to  meet  with  any  response,  and  this  is  called  the 
reaction  of  degeneration ;  but  the  galvanic  current  will  bring 
about  muscular  contraction.  There  is  also  a  stage  of  degenera- 
tion prior  to  this,  when  the  nerve  responds  feebly  to  the  faradic 
current  and  readily,  although  irritably,  to  a  weak  galvanic 
current ;  now  to  use  powerful  faradization  to  a  nerve  in  this 
condition  is  unwarrantable  and  unjustifiable,  although  the 
application  of  a  weak  galvanic  current  with  slow  alternatives 
may  be  exceedingly  useful.    Let  me  take  a  case  of  sciatica, 
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rather  than  one  of  anterior  polio-myelitis ;  in  the  first  stages  of 
sciatica  the  molecular  activity  of  the  nerve  is  merely  deranged, 
but  should  the  condition  become  inveterate  and  attended  with 
myotatic  irritability,  we  are  naturally  led  to  conclude  that 
some  degeneration  has  commenced  in  the  nerve.  In  the  former 
condition  the  faradic  current  is  superior  in  its  effects  to  the 
galvanic,  but  the  use  of  faradization  in  the  latter  is  to  be 
condemned.  I  have  seen  the  function  of  a  nerve  when  in  a 
state  of  degeneration  hopelessly  ruined  by  faradization,  when 
a  cure  might  have  resulted  by  means  of  a  galvanic  current 
with  slow  alternatives.  If  you  have  any  doubt  about  which 
current  to  employ,  especially  where  there  is  a  possibility  of 
nerve  degeneration,  choose  the  galvanic,  use  it  weak,  continue 
it  for  ten  or  fifteen  mmutes,  and  alternately  slowly  once  in 
thirty  seconds. 

If,  on  the  other  hand,  you  merely  want  the  physiological 
effects  or  influence  of  an  electric  current  to  stimulate  an 
inhibitory  state  of  certain  nerves  or  nerve  centres,  you  can 
use  faradization  or  the  current  from  a  static  machine. ' 

Dosage.— As  I  have  said  before,  in  using  electricity  you  must 
know  what  you  want  to  do  and  how  best  to  do  it ;  do  not  think 
that  because  a  muscle  is  weakened  that  you  are  goino-  to 
strengthen  it  by  pouring  electricity  into  it :  remember  this, 
the  weaker  the  muscle  or  nerve  the  weaker  (as  a  rule)  must  be 
the  current  of  electricity  employed:  as  the  muscle  or  nerve 
grows  m  strength  so  you  may  increase  the  strength  of  the 
current  therefore  in  the  admmistration  of  electricity  you 
have  at  least  three  things  to  consider,  namely,  the  strenqth 
of  the  current  the  nature  and  size  of  the  electrodes,  and  the 
t^me  during  which  the  current  is  allowed  to  flow.  With  regard 
to  the  strength  of  the  current,  in  my  own  practice  I  never  use 
strong  currents,  preferring  a  weak  current  to  extend  in  its 
admmistration  over  a  lengthened  period  of  time;  of  course  if 
thi&^mode  be  adopted  it  is  necessary  to  maintain  the  strencrth 
of  the  current  during  its  flow,  and  in  order  to  do  this  you  must 

IZVoi^-TZ''     T^l'       ''''''''       moistr  oUh 
electiodes    do  not  misunderstand,  me,  I  am  speakin<^  now  of 

Cv^lt'd"'"  ^  general  way,  l^owledge'and  e^i,"^;: 

onrenou^.h  fm  ^^^^^^^  ^^""^^es  quite 

certihrmfts  of  %h  ^  '  application  ;  we  must  not  forget  that 
cur  ent  hn^  ni  are  much  more  sensitive  to  the 

n  ck     a   curr^T  ^"f^'r^^^'T^^  less  than  the  head  and 
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agency  is  like  exciting  the  brain  by  the  influence  of  alcohol, 
and  the  former  should  be  regulated  by  dosage  in  the  same  way 
as  the  latter,  tonicity  and  depression  are  inversely 
proportionate  to  the  quantity  administered  and  the  duration 
of  time  in  administration. 

PoLAEiTY  AND  DIRECTION  OF  CuRRENT. — A  great  deal  is  often 
written  concerning  the  right  application  of  the  negative  and 
positive  poles,  and  of  ascending  and  descending  currents  :  I  am 
somewhat  sceptical  concerning  the  soundness  of  these  views 
in  the  purely  therapeutical  sense,  although  much  might  be 
said  in  favour  of  polarity. 

Currents  are  said  to  have  a  descending  or  ascending  direction 
according  as  they  flow  with  or  against  the  natural  volitional 
impulse  in  motor  nerves.  Dr.  de  Watteville  dissents  from  this 
view  for  the  following  reasons ;  "1st,  That  in  i^hysiological 
experiments  on  human,  as  well  as  on  frogs'  nerves,  all  the 
phenomena  observed  are  best  explained  on  the  theory  of  polar 
influences  only  ;  2nd,  That  it  is  impossible  to  send  a  current  of 
any  density  in  a  given  direction  through  a  moderately  long 
piece  of  embedded  nerve;  Brd,  That  catalytical  effects  are 
independent  of  the  direction  ;  4th,  That  the  theoretical  claims 
set  up  in  favour  of  specific  indications  for  the  use  of  ascending 
or  descending  currents  m  the  treatment  of  various  disorders  is 
not  justified  by  experience." 

We  know  in  reference  to  the  galvanic  current  that 
the  action  of  the  kathode  is  catalytic,  exciting  and  destructive, 
whilst  the  anode  is  anodyne  and  sedative,  therefore  an 
arrangement  of  poles  may  be  credited  with  some  advantage,^ 
and  it  cannot  be  denied  that  from  the  physiological  point  of 
view  it  has  a  rational  and  definite  bearing.  In  the 
consideration  of  this  question  I  take  the  opportunity  of 
reminding  you  of  variations  produced  in  nerves  (electrotonus) 
by  the  two  currents,  positive  and  negative,  respectively,  and  not 
only  by  the  currents  themselves,  but  also  upon  then-  bemg 
made  and  broken ;  but  before  I  show  you  this  experimentally 
let  me  draw  your  attention  to  certain  terms  which  are  well 
known  in  electrodiagnosis.  We  admit,  by  way  of  preface, 
following  the  classical  researches  of  Pflliger,  that  the  passage 
of  a  galvanic  current  through  a  nerve  alters  its  condition  and 
throws  it  into  a  state  of  electrotonus. 

When  a  sinqle  current  is  made  to  enter  a  nerve  through  the 
tissues  a  difference  of  polarity  is  created,  the  current  as  it 
enters  is  most  dense,  and  here  it  is  known  as  the  iwlar  zone. 
When  it  becomes  extended,  weakened,  and  diffused,  the  zone 
of  extreme  diffusion  is  known  as  the  peri-poUr  zone.  1  take 
this  loner  glass  and  fill  it  with  water,  and  upon  its  surlace  I. 
drop,  very  gently,  some  tincture  of  iodine  ;  now  you  see  as 
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the  iodine  diffuses  itself  through  the  water,  currents  are 
created,  some   seen  and   some  unseen,   arising  from  the 
formation  of  different  densities  in  the  fluid.    At  the  j)oint  of 
"prime  contact  of  the  iodine  with  the  water,  let  us  say  the 
currents  are  most  dense,  and  we  will  call  this  the  _25oZa7'  zone ; 
but  as  the  colour  given  to  the  water  extends,  the  greater  its 
extension  the  less  do  we  find  the  intensity  of  colour,  that  is  its 
minimum  of  density,  therefore  this  I  choose  to  call  the  peri- 
2X)lar  zone.  I  admit  that  it  is  simply  diagrammatic,  but  it  shows 
us  for  practical  purposes,  how,  when  the  human  nerve  is  placed 
under  unipolar  influence  of  the  electric  current,  the  latter 
diffuses  itself  m  the  surroundmg  tissues  and  brings  about  a 
difference  of  density  in  the  current  itself,  and  we  know  that  the 
human  nerve  is  surrounded  by  textures  and  fluids  which  are 
better  conductors  than  the  nerve,  so  that  derived  and  diffused 
currents  are  immediately  estabhshed.     It  does  not  matter 
whether  the  current  is  anodic  or  kathodic,  if  it  be  anodic  at  the 
point  of  entrance  its  limits  of  diffusion  (peri-polar  zone )  are 
kathodic,  and  if  at  its  point  of  entrance  the  current  is  kathodic 
its  limits  of  diffusion  are  anodic.     So  directly  we  place  the 
electrode  upon  the  nerve  we  create  a  unipolar  influence  into 
that  of  Upolarity.    With  regard  to  the  following,  then,  let  us  be 
clear,  remembering  that  contractions  of  muscle  follow  upon 
opening  and  closing  the  current. 

■•  At  the  point  and  time  of  appHcation  to  a  nerve  of  the 
negative  pole  (kathode)  we  make  or  close  the  current  the 
excitabiHty  of  the  nerve  is  increased  (katelectrotonus). 

At  the  point  of  application  of  the  positive  jwle  (anode)  the 
excitabihty  of  the  nerve  is  diminished  (anelectrotonus)  . 

The  contraction  produced  by  onaking,  or,  as  it  is  called, 
closing  the  kathodic  current  (katelectrotonus),  is  represented 
by  the  letters  KCC  (kathodal  closure  contraction).  The 
contraction  produced  by  onaking  or  closing  the  anodic  current 
(mielectrotorius)  is  represented  by  the  letters  AAC  (anodal 
closure  contraction)  whereas : 

The  contraction  produced  by  opening  the  kathodic  current  is 
represented  by  the  letters  KOO  (kathodal  opening  contraction). 

itpt'lff  T 1    11  ^P<''^^^'MI  the  .  anodic  current  is 

lepiesented  by  the  letters  AOC  (anodal  opening  contraction). 
civ.Ht  f      CONTRACTION  upou  opening  and  closing  the 

sleSritS      '\  Stohrer's  battery  has  on  the  top  of  it  a 

caf  not  m^^^v^^^^^^  '  'T'^^^  ''''''''''  ^^^^^^^S  handle 
revi  V.    hp  i?^     ""''^T  ^^'^  ^^^^^<^^n  alter  or 

anodic     Mv^  ?.r  ''''''''^  ^^^^^hodic  or 

anodic.    My_  battery  is  now  m  action,  but  the  circuit  is  open 
the  handle  is  vertical;  I  now  place,  quite  indifferen tly^Ce 
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electrode  at  the  nape  of  the  neck  and  the  other  upon  the  ulnar 
nerve  at  the  lower  third  of  the  inner  part  of  the  forearm, 
please  watch  attentively  the  contractions  which  will  arise,  they 
vary  in  time  and  differ  in  degree  according  to  the  polarity  of 
the  current ;  the  electrodes  are  well  wetted,  and  my  galva- 
nometer denotes  five  milliampere current  strength.  When  I  move 
the  handle  this  way  the  current  is  negative,  and  this  way  it  is 
positive ;  now  I  want  you  to  observe  the  openings  and  closings 
in  relative  order:  1st,  I  shall  estabhsh  kathodal  closure 
contraction  (KCC)  ;  2ncl,  Anodal  closure  contraction  (ACC)  ; 
3rd,  Anodal  opening  contraction  (AOC)  ;  4th,  Kathodal  opening 
contraction  (KOC).  From  the  contractions  which  I  have  just 
produced  I  think  you  must  come  to  the  following  conclusions 
which  I  have  noted  upon  this  board,  namely  : — 

Kathodal  closure  contraction  (KCC)  comes  first. 

Anodal  closure  contraction  (ACC)  comes  next. 

Anodal  opening  contraction  (AOC)  comes  next. 

Kathodal  openmg  contraction  (KOC)  comes  last. 

I  want  you  to  remember  what  you  have  just  seen,  that  these 
contractions  varied  in  time  and  degree  ;  1st,  the  KCC  was  very 
active ;  2nd,  the  ACC  was  active ;  3rd,  the  AOC  was  less 
active  and  followed  rapidly  upon  ACC ;  4th,  the  KOC  was 
scarcely  visible.  Let  us  repeat  the  experiment  with  a 
current  strength  of  three  milliampere,  we  now  find  activity 
with  KCC,  slight  with  ACC,  very  slight  with  AOC,  and  absent 
with  KOC,  therefore  it  is  clear  that  the  current  must  be 
relatively  very  strong  to  excite  contraction  with  KOC, 
compared  to  that  which  is  necessary  to  excite  contraction  with 
KCC ;  the  following  list  will  show  you  the  effect  of  variations 
of  current  necessani  to  bring  about  contractions. 

1,  Weak  current  \KCC). 

2,  Medium  current  (ACC,  AOC). 
8,  Stronger  current  (KOC). 

It  is  absolutely  necessary  that  we  consider  these  contractions 
in  reference  to  time  and  strength  in  the  degeneration  and 
regeneration  of  nerves  and  muscle  in  anterior  poho-myelitis. 
(For  example,  see  Lecture  V.) 

The  reaction  in  both  nerve  and  muscle  is  qnalitotire  and 
quantitative ;  when  there  are  changes  in  normal  conditions 
they  are  called  degenerative,  and  the  reactions  of  these 
structures  to  the  galvanic  and  faradic  currents  are  said  to 
denote  "  reactions  of  degeneration"  when  the  muscular  con- 
tractions to  the /crti/tofZ/c  and  anodic  make  and  hreah  are  altered 
and  fail  in  normal  strength  to  the  galvanic  current,  they  are 
called  "serial  alterations,"  when  the  mode  or  course  of  the 
contractions  are  altered,  they  are  called  "model  alterations. 

Let  us  consider  for  a  moment  diseases  of  those  parts  of  the 
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nerve 


 vous  and  muscular  apparatus  in  which  the  re-actions  are 

usually  found  to  be  normal. 

1.  All  Paralyses  of  cerebral  origin  or  hysteria  are  not 
accompanied  by  change  of  normal  electrical  reaction,  so  long, 
of  course,  as  no  secondary  changes  have  arisen  in  the  spinal 
cord.  Muscles  and  nerves  which  are  hopelessly  paralyzed  may 
still  respond  normally  to  either  current. 

2.  Diseases  such  as  lateral  sclerosis,  locomotor  ataxy,  and 
disseminated  sclerosis,  so  long  as  the  anterior  horns  of  the 
grey  matter  remain  intact,  respond  normally  to  the  electrical 
excitation. 

3.  Spinal  Lesions  will  engender  the  ED  only  in  those 
nerves  and  muscles  which  are  directly  associated  with  the 
lesion  wherever  it  may  be.  For  instance,  degenerative  changes 
will  exist  in  the  muscles  in  proportion  to  the  seat  and  extent 
of  the  lesion  in  the  anterior  horns  of  the  grey  matter.  On  the 
other  hand,  when  the  trunk  of  a  nerve  is  diseased  the 
degenerative  processes  extend  over  and  are  limited  to  all  the 
muscles  supplied  by  that  nerve. 

The  electrical  excitability  of  a  nerve  and  its  power  of  con- 
duction are  generally  lost  together,  but  regenerated  nerve  fibres 
may  regain  conducting  power  before  they  can  be  excited  by 
electricity,  and  a  muscle  may  continue  to  show  the  reaction  of 
degeneration  when  it  is  susceptible  to  a  voluntary  stimulus 
sent  from  the  brain. 

Increased  excitability  of  muscles  to  galvanic  excitation  is 
frequently  met  with  in  the  early  stages  of  degenerative  re- 
action, "myotatic  irritability."  I  have  often  found  increased 
faradic  muscular  irritability  in  the  limb  opposed  to  that  which 
has  been  the  seat  of  paralysis  from  polio -myelitis. 

Diminished  excitability,  independent  of  the  ordinary  forms  of 
degenerative  reaction,  may  occur  in  many  of  the  stages  of  old- 
standing  chronic  disease  of  both  the  nervous  and  muscular 
systems,  and  leads  us  to  the  conclusion  that  hysterical  and 
cerebral  disturbances  and  shamming  do  not  exist. 

Motor  Points  of  Muscle.— If  you  examine  these  drawincrs 
which  have  been  enlarged  from  woodcuts  (woodcuts  to  be 
found  at  the  end  of  the  book),  you  will  see  markings.  Each 
mark  indicates  the  motor  points  of  certain  muscles,  or  that 
part  01  the  muscle  at  which  the  nerve  enters.  Duchenne  called 
these  the  points  ol  election.  Ziemmsen  has  more  recently 
investigated  this  subject  with  care.  When  the  electrode  from 
a  iaradic  battery  is  placed  over  the  points  as  indicated,  it  is 
quite  clear  that  every  fibre  of  the  muscle  is  brought  into  a 
state  ol  activity,  but  if  the  electrode  be  applied  mdifferently 
only  certain  groups  of  fibres  will  be  influenced,  some  nei-vi^ 
gomg  to  muscles  take  a  superficial  course  before  they  enter  the 
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muscular  substance,  and  are  readily  stimulated  by  the  current, 
and  thus  groups  of  muscles  are  brought  into  action.  Such 
nerves  are,  for  example,  the  median,  the  ulnar,  the  radial,  the 
crural,  the  perineal  and  the  tibial.  Intra-muscular  faradiza- 
tion is  best  made  by  placing  one  electrode  at  the  back  of  the 
neck  and  applying  a  large  sponge  electrode  to  the  body  of  the 
muscle;  one  advantage  of  this  is  that  the  current  has  far  less 
effect  upon  the  sentient  nerves,  and  consequently  causes  less 
pain  than  if  a  small  conductor  be  used. 

An  electrical  stimulus  appHed  to  a  healthy  muscle  should 
call  forth  a  well-defined,  short-lived  jerk,  instead  of  a  slow, 
lazy,  indifferent  contraction,  which  is  indicative  of  some  in- 
trinsic change.  There  are  several  extrinsic  factors  to  be  taken 
into  consideration  in  the  production  of  muscular  contraction. 
First,  strength  of  cm-rent ;  2nd,  the  size  of  the  existing  elec- 
trode ;  3rd,  the  relative  position  of  the  exciting  electrode,  and 
the  motor  point  of  the  muscle,  and  also  to  the  presence  or 
absence  of  motor  nerve  filaments.  In  cases  of  partial  muscular 
degeneration  the  maximal  contractions  are  usually  diminished 
whilst  the  minimal  may  be  obtained  with  low  current  strengths. 
In  testing  the  excitability  or  contractibility  of  a  muscle,  that  is, 
its  electrical  reaction,  it  is  necessary  to  compare  it  with  a 
corresponding  spot  of  the  same  muscle  on  the  opposite  side  of 
the  body. 

Polarity,  considered  fiv^n  its  therapeutical  aspect. — I  cannot 
divest  myself  of  the  conclusion  that  the  unipolar  method  of 
treatment  has  great  advantages.  The  energy  and  capacit}^  for 
action  which  distinguishes  so  markedlj^  the  current  at  the 
negative  pole,  ought  to  give  to  it  decided  and  marked  results 
over  the  positive  pole.  If  the  two  poles  (bipolar  method)  are 
placed  upon  the  part  which  is  diseased,  the  influence  of  elec- 
trotonus  fails  to  have  an  existence ;  on  the  other  hand,  it  is 
possible  that  the  catalytic  influence  of  the  negative  pole  may 
be  increased,  but  in  the  ordinary  process  of  galvanization  this 
is  scarcely  borne  out  in  practice.  It  is  possible,  and  to  me  it 
seems  most  probable,  that  by  using  the  negative  pole  over  the 
diseased  part,  you  bring  about  both  electrotonic  and  catalytic 
effects.  However,  the  general  rule  is  that  the  indifferent  jjole 
be  placed  upon  any  part  of  the  body,  whilst  the  executive  pole 
be  placed  upon  the  seat  of  the  disease.  If  we  want  to  obtain  a 
soothing  anodyne  or  even  a  depressing  effect  in  a  painful  or 
spasmodic  nerve,  such  as  we  find,  for  instance,  in  neuralgia  and 
torticollis,  we  use  the  positive  pole  so  as  to  produce  dimmished 
excitability  in  the  nerve  (anelectrotonus).  If,  on  the  other 
hand,  we  want  to  stimulate  a  nerve  into  increased  activity,  to 
permeate  it  with  nutritional  influence,  to  increase  its  metabolic 
energy,  we  use  the  negative  pole  to  produce  these  results 
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(katelectrotonus).    Whatever  theories  may  exist  relative  to 
polar   arrangenients   (bipolar   or  unipolar)   you  know  my 
practice  is  to  adopt  the  unipolar  method.     I  am  not  such  a 
firm  believer  in  the  anodyne  influence  of  the  anelectrotonic 
pole,  but  I  am  a  very  staunch  believer  in  the  good  results 
which  I  obtain  from  katelectrotonic  agency.    You  know  the 
case  of  torticollis  now  under  treatment.    She  was  faradized  in 
hospital  for  six  weeks  without  the  slightest  benefit,  and  for 
the  past  month  I  have  been  applying  the  unipolar  galvanic 
current  with  rather  active  voltaic  alternatives  with  the  most 
excellent  results.     I  have  occasionally  employed  galvano- 
faradization,  which,  in  my  opinion,  has  hastened  the  cure.  The 
anode,  if  you  remember,  was  placed  at  the  nape  of  the  neck, 
whilst  the  kathode  (sponge)  was  applied  to  the  spasmodic 
muscles.     The  nutritional  effect  produced   by   either  pole 
depends  mainly  upon  the  strength  of  current.    This  is  usually 
ascribed  to  the  positive  pole,  but  the  catalytical  agency  of  the 
negative  pole  is  distinctly  and  unquestionably  nutritional,  if 
the  current  is  of  moderate  strength ;  if,  however,  it  is  too  strong 
and  mamtained  for  too  great  a  length  of  time,  it  is  not  only 
exciting,  but  it  is  degenerating.    The  more  one  thinks  of  polar 
action,  I  mean,  of  course,  in  the  application  of  electricity  to 
nerve  and  muscle  as  a  therapeutic  agent,  the  more  one 
feels  convinced  that  success  can  only  be  dependent  upon  a 
thorough  understanding,  not  only  of  the  right  application  of 
the  poles,  but  also  to  the  precise  strength  of  current  which 
is  called  into  action.     The  little  which  I  know  of  electricity  is 
entirely  the  result  of  a  fair  amount  of  practice,  combined  with 
careful  and  painstaking  observation  both  of  cause  and  effect. 
In  applying  the  galvanic  current  (stabile)  for  any  length  of 
time,  say  twenty  or  thirty  minutes,  always  keep  your  galva- 
nometer in  circuit  and  do  not  use  a  current  strength  of  more 
than  ten  milliamperes,  and  let  the  negative  pole  have  a  fair 
area  as  well  as  rheostatic  influence,  otherwise  you  may  find  the 
epidermis  of  a  very  significant  black  colour  upon  its  removal, 
which  may  be  somewhat  alarming  to  the  patient  and  un- 
pleasant for  the  operator. 

I  have  spoken  to  you  before  of  current  reversals  or  voltaic 
alternatives.  I  believe  thoroughly  in  exercising  the  alternative 
influence  of  both  poles,  but  I  prefer  the  reversals  to  be  made 
slowly  and  infrequently. 

Galvanisation  means,  then,  in  order  to  be  explanatory,  the 
application  of  electricity  to  the  human  body  to  "bring 
about  certain  results  according  to  the  nature  and  strength  of 
current  used,  taking  polarity  into  consideration.  We  have  seen 
that  its  effects  may  be  sedative,  anodyne,  alterative,  catalytic, 
exciting  and  nutritive.    It  maybe  appUed  according  to  the 
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bipolar  method,  having  both  poles  near  each  other  upon  the 
(hseased  part,  or  it  may  be  appHed  according  to  the  unipolar 
method,  placing  one  of  the  poles  at  some  indifferent  part  of  the 
body  Its  application  may  be  stabile  or  stationary,  lal)ile  or 
mobile,  extending  by  movement  of  the  electrode  over  a  given 
area;  and  that  the  current  is  contmuous  in  its  action,  but  con- 
tractions of  muscle  result  from  opening  and  closing  the  current 
and  shocks  are  experienced,  sometimes  of  a  disagreeable 
chai-acter,  if  the  current  be  too  strong;  therefore  to  avoid  these 
shocks  the  current  at  the  commencement  and  at  the  end  of 
the  application  must  be  gradually  made  and  broken.  From 
what  I  have  previously  said  you  must  see  the  importance  of 
this.  There  are  many  valuable  hmts  which  I  should  like  to 
give  you  of  incalculable  importance  in  applying  galvanism  to 
the  head  and  the  sympathetics  in  the  neck,  but  I  must  leave  a 
full  consideration  of  these  for  another  lecture;  but  before 
applying  the  current  to  these  regions,  which  you  must  do  after 
the  labile  method,  by  means  of  a  faMy  large  sponge  electrode, 
you  will  hold  one  electrode  in  your  hand  and  apply  the  sponge 
to  your  own  temple,  and  thus  have  satisfactory  evidence 
of  the  strength  of  the  current  before  administermg  it  to  your 
patient.  The  labile  method  of  applymg  the  galvanic  current 
is  not  so  popular  as  the  stabile  with  alternatives,  nevertheless, 
it  has  advantages,  which  may  be  worth  a  moment's  considera- 
tion. You  take  this  fiat  electrode,  fairly  well  moistened,  and 
place  it  at  the  nape  of  the  neck  or  a  little  lower,  you  then  take 
a  good  sized  sponge  electrode,  moistened  with  water,  or,  as  I 
generally  use  it,  salt  and  water,  the  sponge  must  then  be 
passed  over  the  limb  with  a  fair  amount  of  pressure,  the  sur- 
face of  the  sponge  must  be  kept  in  contact  with  the  skin ;  it 
must  be  evident  to  you  that  any  breach  of  contact  will  pro- 
duce muscular  contraction  and  mfluence  polarity  :  if  such  is 
required,  this  is  one  means  of  bringing  it  about. 

Faradization. — You  are  aware  that  every  induction 
apparatus  is  capable  of  giving  rise  to  two  currents,  namely, 
the  primary,  or  extra  current  of  the  thick  wire,  and  the 
secondary  current  of  the  fine  wire.  There  are  some  physicians 
who  disbelieve  in  the  physiological  difference  in  action  of  these 
two  currents,  but  Duchenne's  testimony  is  to  the  effect  that 
there  is  a  decided  difference.  He  says  that  the  primary  current 
acts  chiefly  upon  the  contractile  power  of  the  muscles,  whilst 
the  latter  has  more  effect  upon  the  sentient  nerves.  Duchenne 
has  referred  this  difference  of  action  to  a  special  elective  power 
in  each  of  these  currents,  but  Althau  agrees  with  Berguerel 
that  the  difference  in  the  physiological  effects  of  the  two 
currents  is  chiefly  due  to  the  difference  which  exists  in  their 
tension,  but  he  does  not  believe  that  this  difference  of  tension 
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is  quite  explanatory,  for  it  should  be  recollected  that  the 
primary  or  extra  current  always  moves  in  the  same  direction, 
and  has,  therefore,  feeble  electrolytic  effects,  while  _  the 
secondary  current  which  alternately  moves  in  different  direc- 
tions has  the  electrolytic  effect  of  one  intermittence  neutralised 
by  that  of  the  next. 

Faradization  of  the  SiaN. — You  are  so  constantly  faradizing 
the  skin  that  I  need  scarcely  say  anything  to  you  about  it,  but 
there  are  one  or  two  points  to  be  taken  into  consideration  in 
carrying  out  thoroughly  this  procedure,  and  its  effects  are 
usually  so  agreeable  that  I  might  just  call  your  attention  to 
them.  You  can,  of  course,  use  any  electrode  you  like,  or  wire 
brush,  but  my  mode  is  to  use  the  hand  ;  in  the  first  place,  the 
skin  of  your  patient  must  be  free  from  moisture,  if  not,  it  must 
be  made  so  by  the  use  of  starch  powder  ;  in  the  second  place, 
your  hand  must  be  dry  ;  in  the  third  place,  the  electrodes,  one 
of  which  is  applied  to  the  body  of  your  patient  and  the  other 
to  your  own  body,  must  be  not  too  freely  moistened. 

Faradization  by  fine  metallic  wire  brushes  fixed  on  insulating 
handles  is  not  an  uncommon  method,  but  is  sometimes  exceed- 
ingly painful.  The  neck  and  trunk  are  more  sensitive  than 
the  extremities,  the  cervical  and  lumbar  region  more  than  the 
other  parts  of  the  back,  the  inner  and  anterior  surface  of  the 
extremities  more  than  the  external.  The  wire  brush  appli- 
cation is  more  useful  in  cases  of  anaesthesia  and  in  hysterical 
Ijaralysis.  In  skin  faradization  by  the  direct  mode  the  conductors 
must  be  dry,  or  otherwise  the  electric  current  will  traverse  it 
and  enter  the  muscles.  I  should  advise  you  in  applying  the 
faradic  current  to  the  head  always  to  use  the  hand  as  the 
conductor.  The  lively  crepitation  which  you  hear  is  due  to 
the  passage  of  sparks  between  the  skin  and  electrode.  The 
size  of  the  electrodes  should  be  small  for  locahzed  faradization 
of  single  muscles,  motor  points  and  nerve  trunks.  I  always 
use  large  sponge  electrodes  for  exciting  large  muscles  or  groups 
of  muscles. 

Galvano-Faradization. — I  believe  Dr.  de  Watteville  claims 
the  merit  of  having  introduced  this  method  of  treatment  into 
electrotherapeutics.  I  have,  like  many  other  physicians,  used 
it  for  many  years,  and  I  cannot  speak  too  highly  in  its  praise. 
Many  cases  of  paralysis  and  spasm  of  muscle  and  brain  and 
nerve  exhaustion  and  neuralgia  have  yielded  to  its  effects  in 
the  most  satisfactory  manner,  when  single  currents  have  been 
of  no  avail.  Many  machines  are  now  arranged  by  connecting 
the  wires  so  that  the  combined  current  can  be  applied  just  as 
easily  as  a  single  current.  The  combination  consists  in  uniting 
the  secondary  induction  coil  and  the  galvanic  battery  in  one 
circuit,  by  connecting  with  a  wire  the  negative  pole  of  the  one 
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with  the  positive  pole  of  the  other,  attaching  the  electrodes  to 
the  two  extreme  poles  and  sendmg  both  currents  together 
through  the  body. 

I  find  this  combined  form  of  electricity  particularly  useful  in 
cases  of  nerve  exhaustion  and  general  prostration,  but  I  have 
yet  to  learn  its  precise  mode  of  action ;  it  may  be  that  the  re- 
stormg,  strengthening,  and  tonic  effect  of  the  galvanic  current 
overcomes  any  debilitating  influence  which  might,  and  some- 
times does,  follow  faradization.  A  gentleman  who  frequently 
comes  to  me  for  what  he  calls  his  pick-me-up,  says  it  acts  upon 
him  like  champagne  without  its  subsequent  depressing  tendency. 
I  find  it  necessary  to  graduate  the  combmation.  Some  cases 
require  galvanism  plus  faradism  and  others  faradism  plus 
galvanism.  In  spasm  and  painful  muscular  affections  its 
utility  is  unquestionable,  and  the  same  holds  good  for  a 
paralyzed  muscle  with  trophic  changes  (protopathic  and 
deuteropathic) .  In  faradizing  a  muscle  we  cause  artificial 
movements  to  prevent  the  degeneration  which  would  otherwise 
ensue  from  inaction,  and  we  also,  by  means  of  the  galvanic 
current,  stimulate  the  tro23hic  nerves,  and  this  means  the 
engenderment  of  activity  in  the  nutritive  processes,  so  that  in 
the  combined  current  we  have  effects  distinct  but  essential  to 
growth,  repair  and  regeneration.  Now  let  me  draw  yom- 
attention  to 

Electrolysis. — Wherever  electric  tension  is  sufficiently  high, 
or  niore  correctly  speaking,  when  a  current  has  sufficient  electro- 
motive force,  its  first  effort  is  to  overcome  resistance  by  tearing 
the  particles,  molecules,  or  atoms  asunder  with  which  it  comes 
into  contact ;  this  is  known  by  the  term  electrolysis,  and  the 
substance  which  by  this  agency  undergoes  decomposition  is 
called  an  electrolyte.    I  endeavoured  at  the  begmning  of  the 
lecture  to  show  you  this  by  the  decomposition  of  water, 
iodide  of  potass  and  the  white  of  egg.     Eemember  that 
large  cells,  as  evidenced  by  the  galvanometer  in  circuit,  give  a 
much  more  powerful  current  through  needles  inserted  into  the 
tissues  than  small  ones.    I  will  now  bring  before  you  examples 
of  the  value  of  electrolysis  as  a  mode  of  therapeutics.  When  the 
galvanic  current  for  the  electrolytic  dissolution  of  tumours  was 
first  made  known,  it  was  too  hastily  and  rashly  concluded  that 
the  barbarous  system  of  surgery  would  be  replaced  by  the 
elegant  and  refined  system  of  electrolysis,  but  it  was  soon  found 
by  all  practical  and  sensible,  and,  I  might  add,  honest  men, 
that  operations  by  electrolysis  (I  will  take,  for  example,  can- 
cerous growths)  were,  instead  of  being  elegant  and  refined, 
cruel,  barbarous,  protracted  and  disgusting ;  still,  for  some  very 
minor  operations,  such  as  the  destruction  of  nsBvi  and  small 
wo7i-cystic  growths,  it  was  deserving  of  passing  attention ;  but 
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the  credit  of  the  revival  of  electrolysis  in  medicine  is  due  to  M. 
Apostoli,  of  Paris,  and  when  the  results  of  his  labours  became 
known  an  extensive  field  was  at  once  opened  for  the  desultory 
use  of  electricity  by  men  of  enterprise  who  previously  knew 
nothing  whatever  of  a  galvanic  battery  or  electrolytic  opera- 
tions. Wonderful  results  were  recorded,  in  some  cases  tumours 
disappeared  as  if  by  magic,  when  the  results  were  in  all  proba- 
bility more  due  to  the  potter's  clay  than  to  any  electric  agency. 

Apostoli' s  use  of  electricity  (for  instruments  see  Figs.  57-60). 
From  what  I  have  told  you  in  this  and  the  preceding  lecture, 
I  feel  sure  that  with  a  little  explanation  you  will  readily  see 
and  comprehend  the  nature  of  M.  Apostoli' s  operation  for  the 
treatment  of  fibroid  tumours  of  the  uterus.  The  apparatus  to 
be  complete  must  consist  of — 

1st,  A  battery  of  sufficient  electro-motive  force. 

2nd,  A  galvanometer  for  measuring  strength  of  current. 

3rd,  An  electrode  (kathode)  for  uterine  or  inter-uterine 
application  of  the  current. 

4th,  An  electrode  (anode)  consisting  of  a  mass  of  potter's 
clay. 

The  strength  of  current  used  varies  from  50  to  150  and  250 
milliamperes. 

"  These  large  doses,"  says  M.  Apostoli,  "are  rendered  tolerable 
in  consequence  of  a  new  form  of  electrode,  the  wetted  clay, 
which  renders  the  cutaneous  pole  innocuous,  and  permits  us 
to  transmit  through  it  easily,  and  without  injury  a  current  of 
signal  medical  intensity." 

_  The  active  pole,  or  kathode,  is  applied  directly  to  the  uterus, 
either  in  its  cavity  or  in  the  substance  of  the  fibroid  deposit. 

The  positive  pole  (anode),  or  potter's  clay,  is  apphed  upon  the 
abdomen. 

The  effect  resulting  from  the  circulation  of  the  current 
M.  ApostoH  designates  "interpolar  action,"  which  sets  up  a 
subsequent  process  of  "chemical  disintegration  "  (proportionably 
wide  and  lasting)  of  the  morbid  products  through  which  it  is 
made  to  pass;  he  says,  "In  availing  myself  to  the  utmost  of 
the  'polar'  and  'interpolar'  effects  of  the  electric  current  for 
the  treatment  of  fibromata,  I  adopt  always  a  galvano-caustic 
(kathodic)  i/iira-uterine  and  monopolar  action.  I  thus  only  use 
du-ectly  one  active  pole,  closing  the  circuit  outside  the  abdomen 
by  a  second  pole,  made  nearly  as  inert  as  possible.  At  the 
same  time  I  reckon  upon  the  interpolar  effects  of  the  current, 
as  it  necessarily  finds  its  way  through  the  entire  uterine 
substance  from  the  internal  pole  to  the  external  cutaneous  pole." 

M.  Apostoh  speaks  of  the  difference  of  the  action  of  the  two 
poles  as  follows,  they  are  worth  remembering :  "I  have  been 
able  to  demonstrate  in  the  clearest  manner  that  we  have  in 
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our  hands  a  double-edged  agent  that  we  can  make  use  of  at 
discretion,  to  afiord  us  local  effects  quite  different.  On  the  one 
side  is  a  htcmostatic  more  or  less  rapid  in  its  action,  and  either 
direct  and  immediate  or  secondary  and  remote.  I  allude  to 
the  positive  pole,  with  which  we  can  arrest  hteinorrhage,  either 
instantty,  if  the  cavity  of  the  uterus  be  of  normal  dimensions, 
if  the  action  be  relatively  intense,  and  if  the  h^emorrha'^e  be 
not  excessive;  or  more  deliberately  and  gradually,  after  several 
successive  operations,  by  the  formation  of  contractile  cicatrices. 
The  various  gradations  of  the  narrowing  of  the  uterine  canal 
are  the  plain  evidence  of  this  secondary  and  prolonged  effect  of 
positive  cauterisations.  The  positive  pole  will  therefore  be  the 
remedy  jxt?-  excellence  in  cases  of  bleedmg  of  htemorrhagic 
fibromata.  On  the  other  hand,  with  the  negative  pole  we 
obtain  a  state  of  temporary  congestion,  without  direct  hsemo- 
static  effect.  The  interstitial  circulation  of  the  uterus,  thus 
momentarily  stimulated,  will  be  hurried  on,  and  a  regression 
of  the  non-hsemorrhagic  fibromata  is  the  consequence,  either 
of  this  state  of  congestion,  or  of  the  supplementary  artificial 
and  salutary  hfemorrhages  which  take  place.  The  negative 
pole  will  therefore  be  found  to  render  invaluable  benefit  (though 
with  the  positive  pole  it  is  possible  to  arrive  at  the  same  point 
by  a  way  more  indirect  and  tedious,)  m  those  cases  of  fibroids 
accompanied  by  amenorrhoea  and  dysmenorrhcea,  which  are 
only  too  often  the  despair  both  of  patients  and  medical  men 
without  such  means  at  command." 

Concerning  galvano-puncture  Apostoh  says,  "  The  indi- 
cations for  galvano-puncture  are  twofold ;  first  as  a  matter  of 
necessity  in  consequence  of  uterine  atresia,  or  where  there  is 
such  displacement  of  the  organ  as  to  prevent  any  introduction 
of  a  sound ;  second,  by  preference  when  we  see  that  we  can 
advantageously  combine  punctures  with  intra-uterine  cauteri- 
sation, so  as  to  expedite  and  make  sure  of  the  effects  that, 
with  the  cauterisations  only,  we  should  tardily  or  perhaps 
imperfectly  realise.  We  must,  therefore,  undertake  the 
galvano-punctures  alone  whenever  the  case  will  fairlj^  admit  of 
them,  or  use  them  in  other  cases  as  adjuncts  to  the  intra- 
uterine cauterisations  previously  tried. 

"The  manipulations  in  the  operation  of  galvano-puncture 
will  always  be  more  difficult  and  even  dangerous  m  incautious 
hands.  I  cannot,  therefore,  too  much  insist  upon  a  rigid 
observance  of  the  directions  and  precautions  I  have  elsewhere 
given  at  length.  I  can  now  only  offer  a  very  short  summary 
of  them : 

"(1,)  Absolute  and  regular  antiseptic  irrigation  of  the  vagina, 
before  and  after  each  operation. 

"(2,)  Use  as  the  puncturing  instrument  a  small  steel  trocar 
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or  needle,  and  let  the  punctures  be  shallow,  that  is,  not  deeper 
than  from  one  to  two  centimetres, 

"(3,)  Make  the  punctures  on  the  most  prominent  part  of  the 
fibroid  ;  whenever  possible  in  the  posterior  cul-de-sac. 

"(4,)  Make  the  punctures  without  speculum.  Slide  the  trocar 
through  the  celluloid  sheath  which  protects  the  vagina,  after 
having  examined  and  chosen  by  touch  the  point  where  the 
puncture  is  to  be  made. 

"(5,)  Take  the  precaution  of  ascertaining  the  seat  of  any 
pulsation,  so  as  to  avoid  wounding  an  important  vessel. 

"(6,)  In  case  of  any  unusual  haemorrhage,  immediately  dilate 
the  vagma  with  an  expanding  speculum,  and,  if  necessary,  put 
on  pressure  forceps  to  the  bleeding  point." 

Clinically. — The  results  are  less  striking;  they  are  not  only 
matter  of  proof  by  the  examination  of  the  surgeon,  but  the 
patient  herself  is  the  living  exhibition  of  them.  We  may 
generalise  the  extent  and  importance  of  these  results  by 
saying  that  ninety-five  times  out  of  a  hundred  they  comprise 
the  suppression  of  all  the  miseries  constituting  the  fibroidal 
symptomatology,  which  may  be  thus  categorically  enumerated : 
haemorrhages,  the  troubles  of  menstruation,  dysmenorrhcea, 
amenorrhoea,  nervous  disturbances,  the  direct*  pains  in  the 
growth  itself  and  from  mechanical  pressure,  and  the  harassing 
series  of  reflex  actions. 

Dr.  Apostoli's  internal  electrode  consists  of  a  rod  of  platinum 
twelve  inches  long,  of  the  thickness  of  an  ordinary  uterine 
sound,  romided  as  a  probe  at  one  end  and  pointed  at  the  other. 
This  platinum  rod  can  be  fastened  into  a  handle  by  a  screw- 
swivel  on  its  side,  so  that  either  end  of  the  rod  can  be  passed 
mto  the  handle  and  secured  there  when  the  other  end  is  wanted 
for  use.  A  certain  length  only  of  the  platinum  is  required  to 
be  bare  so  as  to  act  within  the  uterus,  the  other  part  of  the 
long  rod  is  covered  by  a  celluloid  or  vulcanite  tube,  which  acts 
as  a  sheath  and  protects  the  vagma  and  other  soft  parts  from 
the  action  of  the  current. 

Dr.  Stevenson  makes  the  following  practical  suggestion  with 
regard  to  the  positive  pole:  -  When  the  positive  pole  is  used, 
the  electrode  must  be  made  of  platinum,  as  all  other  metals  are 
more  easily  oxidised  and  are  decomposed  by  the  action  of  the 
current.  This  would  often  cause  them  to  adhere  to  the 
electrolysed  tissue,  and  their  forcible  removal  might  cause 

tSr'   2f'-  1^°^^  i«  ge^^ei-aHy  used"  in  soft, 

bleeding  fibromata  on  account  of  its  haemostatic  action  ;  there- 
toie,  if  the  electrode  were  not  composed  of  platinum,  the  object 
S  1     -"^'^^^  ^^^^^^^d'  ^1^^  ^o^^ti'ary,  a  nsk 

S  i  f  ^^^^^S  ^^^^^^'^  The  negative 

pole  IS  used  for  dense,  hard  fibroids  when  the  patient  suflers 
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from  dysmenorrhcea,  amenorrhoea,  and  pressure  and  '  beariivr 
down  troubles  resulting  from  the  size  and  weight  of  the 
tumour." 

Dr.  Apostoli  gives  the  following  rules  for  the  electric  treat- 
ment of  peri-uternie  inflammation  (perimetritis,  parametritis 
phlegmon  celluhtis) .    He  varies  the  treatment  accordmg  to  the 
acute,  sub-acute,  and  chronic  stages  of  the  disease : 

(1,)  Acute  stage— bipolar  faradization.— The  appHcation  is 
simjjhj  vaginal  by  means  of  a  large  bipolar  electrode,  the 
ponit  of  which  is  placed  against  the  inflamed  part;  the 
strength  of  current  must  be  bearable  and  the  sitting  should 
last  five,  ten,  fifteen,  twenty,  or  twenty-five  minutes,  and 
should  not  terminate  before  the  patient  spontaneously  declares 
that  she  suffers  less  pain.  The  action  of  the  current  is  seda- 
tive. Every  faradization  should  be  preceded  and  followed  by  a 
vaginal  irrigation  of  sublimate  solution. 

(2,)  Sub-acute  stage. — When  the  inflammation  has  subsided 
the  galvanic  current  is  called  into  action  and  carried  within  the 
uterine  cavity,  the  jwsitive  electrode  only  being  used  to  the 
uterus  itself;  the  sittings  at  the  commencement  extendmg 
only  to  three  or  four  minutes,  and  the  mtensity  of  the  current 
must  not  be  more  than  from  twenty  to  forty  milliamperes. 
One  or  two  sittings  a  week  may  be  made,  regulating  the  inter- 
vals by  the  strength  and  condition  of  the  patient.  Eest  in  bed 
after  each  operation  must  be  enforced. 

(8,)  Chronic  stage. — In  this  stage  the  operation  is  that  of  intra- 
uterine  chemical  galvano-puncture,  negative  pole,  monopolar; 
the  negative  pole  is  pushed  into  the  most  prominent  part  of  the 
exudated  mass,  if  possible,  on  the  picirts  posterior  to  the  uterus; 
the  speculum  is  not  used.  The  central  or  projecting  part  of 
the  deposit  is  ascertained  by  the  finger,  and  the  trocar  is 
guided  by  the  finger  and  passed  mto  the  swelling  to  a  depth  of 
not  more  than  one  centimetre.  The  punctures  must  be  as 
short  as  possible,  long  punctures  are  both  dangerous  and  useless, 
and  may  mjure  the  peritoneum  or  pierce  a  vessel  and  give  rise 
to  troublesome  hsemorrhage.  The  strength  of  current  may  be 
raised  from  fifty  to  two  hundred  and  fifty  milliamperes,  and 
the  current  should  be  kept  running  for  five  minutes — antisep- 
tics and  great  cleanliness  are  necessary  from  first  to  last. 

Dr.  Apostoli  speaks  of  the  essentials  of  his  treatment  in  the 
following  words :  "To  sum  up  in  a  few  words  the  essential 
parts  of  my  researches,  and  the  clinical  results  which  have 
been  worked  out  from  them,  I  may  say  : 

"(1,)  Electricity,  in  the  form  of  faradic  currents  of  tension, 
can,  and  ought  to  be  made  to  calm  the  pam  at  the  outset 
of  an  acute  attack  of  perimetritis,  and  is  a  sedative  of  the  first 
importance  in  abridging  the  first  stage  of  inflammation. 
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"(2,)  The  continued  current  is  a  power  which  we  use  in  two 
ways:  first,  in  the  form  of  intra-uterine  chemical  galvano- 
cauterisation,  to  cut  short  the  acute  stage;  second,  as  vaginal, 
negative,  galvano-punctures,  to  get  rid  of  the  chronic  condition 
in  all  its  forms  and  stages. 

"Is  the  restoration  ad  integrum,  complete  and  definitive,  the 
prevailing  result  of  my  treatment?  I  do  not  pretend  that  such 
is  the  case ;  I  do  not  even  expect  it;  and  I  content  myself  with 
offering  for  trial  a  method  of  rehef  and  cure  which  I  believe  to 
be  more  speedy  than  any  others. 

"Agaiii,  we  may  force  electricity  into  our  service  in  another 
way.    Given  a  case  of  actual  suppuration,  or  of  threatening 
suppuration,  we  have  only  to  use  our  negative  galvano-puncture, 
form  an  eschar,  open  up  a  sinus,  and  direct  the  exit  of  the  pus 
to  the  nearest  point  of  the  vagma.    And  this  we  can  do  at  will 
™ost  fit  to  do  it,  and  in  the  most  convenient  way. 
We  have,  then,  in  the  galvano-puncture,  an  effective  means 
of  arrestmg  an  inflammation,  and  of  dispersmg  an  inflamma- 
tory deposit.    Or,  we  may  use  it  as  a  sure  and  direct  way  of 
openmg  a  profound  and  ready  formed  collection  of  pus  No 
plan  of  setting  up  a  vaginal  drainage,  controllable  as  to  amount 
and  duration  can  be  more  simple;  and  this  we  may  associate 
with  any  local  and  antiseptic  treatment  that  may  be  desirable 
hLmatocTle  ^^^^^^^ere  in  relation  with  the  subject  of  , 

noin??fn?l''*'     ^^r^  }■         J'^'*  ^0^^^^  salient 

intP  P./   /n  ^101^'  i«  new  and  undeniably  full  of 

mteiest.  You  must  not  suppose  that  1  think  I  have  done 
much  for  It,  as  I  may  fairly  claim  to  have  done  for  fibromata 
and  endometritis,  but  what  I  have  seen  and  watched  wi  ll 
pamstaking  anxiety,  is  so  rich  in  clinical  result!,  so  fertilT 
unexpected  therapeutical  consequences,  that  I  feel  I  Lmio  too 
oamestly  urge  you  to  study  the  subject  for  yom^elverand  ?o 
fathom  it  to  the  utmost,  if  possible.''  ^"^^^^enes,  and  to 

Sir  Spencer  Wells,  m  a  masterly  review  of  the  elenfriVpl  fmof 

meaico  i^miurgical  Society,  sums  up  as  follows  •  "  Vx■^^f^rit.r^nc. 

T^n-oZZTZmL  XI  "''"f  l''^,  enlargement  ani 

eligible  foi°  S4„  1  pre-eminently 

paLnt  Sintt  d '  -  t^I 

theyareexasDerafina  Win  •  judicious  surgeon 

hJds  therCe  tml^^^  some  ?ash 

than  the  disease    Tt  wi    i  ^     P'.f  lamentable 

electro-tLS  S  merits  of 

patients.    S  renmr  j^^^^     T^^     ^^'"^^  '^^^'^  tl^ese 
J:vecem  lepoits  give  good  reason  to  hope  that  this 
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end  may  be  realised  by  a  careful  use  of  the  positive  galvano- 
puncture." 

Electkolysis  of  NiBvi.— The  electrolytic  treatment  of  na^vi 
commends  itself  specially  to  our  notice.  It  is  a  simple  process, 
easy  of  application,  invariably  successful,  and  never  leaves  a 
scar,  and  in  many  cases  it  is  almost  painless.  Of  this  there 
can  be  wo  donht.  The  current  should  be  from  20  to  60 
milliampere  strength,  and  the  duration  of  the  current  flow  must 
be  judged  accordmg  to  the  size  of  the  tumour  to  be  operated 
upon.  Some  operators  use  both  poles,  and  if  the  swelling  he 
large  it  may  be  better  to  do  so,  but  care  must  be  taken  that 
the  needles  do  not  come  into  contact  within  the  nsevus,  as  this 
would  short  circuit  the  current  and  stop  all  action.  The 
needle  attached  to  the  negative  pole  is  the  prime  actor.  As 
we  have  seen,  it  produces  complete  disintegration  of  all  the 
structures  with  which  it  comes  into  contact.  When  once 
introduced  it  should  be  moved  about  freely  in  every  direction. 
If  the  tumour  is  large  it  may  be  removed  and  introduced  into 
some  other  part  of  its  substance.  The  needles  are  such  as  we 
find  represented  in  Fig.  56,  and  are  insulated  in  the  great  part 
of  their  course.  A  solution  of  cocaine  previously  injected  will 
insure  the  operation  bemg  quite  free  from  pam. 

Electeolysis  in  Goitee. — The  galvanic  current  is  very 
often  serviceable  m  goitre,  and  the  treatment  to  be  adopted 
must  be  precisely  similar  to  that  of  which  I  have  just  spoken 
to  you  for  naevi. 

Electeolysis  in  Aneueisms. — Dr.  de  Watteville  emphasises 
that  the  utmost  confusion  and  uncertainty  reigns  in  the  htera- 
ture  of  the  electrolytic  treatment  of  various  tumours  and  the 
like.  He  says,  "  The  hopelessness  of  arrivmg  at  any  conclusion 
from  the  recorded  observations  of  electrolysis  in  aneurism  is 
manifest  the  moment  we  look  through  the  tabulated  lists  of 
cases  given  by  Poore,  Bartholow  and  others."  The  following 
rules  are  laid  down  by  him  as  the  result  of  his  experience,  and 
are  worthy  of  respect. 

1.  To  introduce  into  the  sac  several  needles  connected 
with  the  positive  pole  of  the  battery,  which  obviously  must 
have  the  requisite  electro-motive  force  and  depolarizing  energy 
(the  bichromate  of  potash  or  Grenat  element).  The  usual  small 
medical  Leclanch^  elements  are  scarcely  suited  to  the  purpose. 
The  current  must  be  closed  with  one  or  more  very  large  plate 
electrodes,  which  may  be  appHed  to  any  part  of  the  body. 

2.  To  use  needles  with  thoroughly  insulated  shaft  with 
spear-headed  points,  taking  care  that  the  whole  exposed  part 
of  the  metal  be  within  the  sac. 

3.  To  use  a  measured  current  strength  of  20  or  30  milliara- 
p^res  at  most  pe?'  needle. 
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4.  To  allow  the  current  to  flow  for  about  half  an  hour  at 
the  first  sitting,  and  increase  the  duration  subsequently 
according  to  the  results  obtained. 

The  needles  should  be  removed  very  gently  with  a  rotatory 
movement,  and  the  external  wound  immediately  closed  with 
Imt  soaked  in  collodion,  and  a  bag  of  ice  applied  over  the 
aneurism. 

Dr.  John  Duncan,  of  Edmburgh,  has  written  a  very  mter- 
estmg  paper  which  will  be  found  in  the  "British  Medical 
Journal"  for  November  3rd,  1888,  on  the  value  of  electrolysis 
m  angeioma,  goitre,  and  cirsoid  aneurisms. 

Electeolysis  of  Strictures  of  the  urethra  and  lachrymal 
duct.— There  seems  a  probability  that  this  mode  of  treatment 
may  become  more  fully  recognized  than  at  present.  Dr. 
bteavenson  has  given  to  this  subject  considerable  attention, 
and  has  wntten  favourably  of  its  effects.  It  appears  to  have 
origmated  m  America,  and  good  reasons  are  brought  forward 
lor  Its  general  application.  From  the  purely  electrolytic  point 
of  view  It  should  be  acknowledged  as  a  mode  of  treatment 

The  negative  pole  should  be 
water        ^     '^""^         "''"'^''^  ^''^^  sufBcient  to  decompose 

ae^i'fTnrii'^'''  '-'"^^^  hypercesthesia  of  the  external 

ZThv  M    r  Tr'-l^^7'  ^^^"^  *°  *o  tl^e  work 

clone  by  M.  Apostoh  m  this  Ime  of  treatment   because  hi^ 

e„ee  is  so  large  and  his  statements  so  tho'^Jugh  y!e  ia^^^^^ 

that  they  need  no  commendation  from  me.    I  can  from  mv 

own  practice  bear  out  the  usefulness  of  his  adv  ce  i^  the 

e  ectnc  treatment  of  ovarian  pain,  but  this  is  not  the  case  hi 

he  other  conditions  to  which  I  am  about  to  iX     I  canno 

at  ach  too  much  importance  to  this  subject,  for  I  am  qu  ?e 

suie  if  we  i^heve  a  woman  of  these  disti4ssing  symptoms  as 

comfort     Coin     '"''^'T  liappiness  and 

hivolnl    ii!  •  .  tntra-aterine  bipolar  and  vaninal 

S  and  ./T^'''^''^'  ^^^^  ^^^^^y'  preferable,  as  moJe 
prurbvsthT''  the  vaginal  operation  is  forced 

a'Zndtrthrr^^ 

pregnancy  in  vhmniu        •  ^'^^  ^®         dilemma  in 

inflammation   ^        °'  ^'''^^  of  peri-uterine 

^laily.    No  pain  oS  fo  a^'^V^''  continuec. 

beccause  it  is  uselesT  and  to    1^^^']  1^^^*^^^^*'  ^^'^^^ 

application  might  do  harm  '^'^'^^ 
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It  is  a  peculiarity  of  the  greater  number  of  hysterical  women 
that  they  bear  easily  the  faradic  currents  of  tension,  even  with 
the  fullest  dose,  so  well,  in  fact,  that  after  a  short  time 
they  will  affirm  that  they  feel  nothing.  A  novice  might  thus 
imagine  that  his  apparatus  had  failed  or  that  there  was  an 
interruption  of  the  current. 

The  following  is  what  Dr.  ApostoH  calls  his  last  and  third 
contribution  to  gynaecological  therapeutics,  and  to  my  mind 
it  is  of  great  significance  :  "  There  are  many  women  who, 
independently  of  ovarian  neuralgia,  have  intense  and  very 
localized  sensibility  about  the  entrance  and  lower  part  of  the 
vagina.  These  are  cases  of  imperfect  vaginismus  in  which  the 
torment  is  so  unbearable  and  the  hindrance  to  connection  so 
complete  that  life  is  rendered  miserable.  The  difficulty  of 
overcommg  this  trouble  is  only  too  well  known.  I  have  had  to 
do  with  a  large  number  of  interesting  and  instructive  instances 
of  this  affection.  For  example,  in  one  woman  I  found  a 
single  neuralgic  spot  not  larger  than  the  tip  of  the  index  finger 
just  at  the  end  of  the  right  nympha.  Another  had  the  same 
condition  exactly  at  the  posterior  commissure.  In  a  third  the 
excessive  sensibility  was  confined  to  the  orifice  of  the  urethra. 
The  fourth  case  had  a  similar  neuralgic  area  on  the  left  side  of 
the  vestibule.  Beside  these  smgle  spot  cases  I  have  seen 
many  others  in  which  the  localization  was  not  smgle,  and  the 
extent  varied.  The  remedy  of  which  I  have  availed  myself 
and  now  recommend  for  ridding  women  of  these  harassing 
annoyances  is  the  faradic  current  of  tension  well  and  methodi- 
cally applied.  Faradism  only  relieves  when  we  observe  certain 
fixed  and  precise  rules  in  its  application."  A  fuller  account  of 
these  modes  of  treatment  can  be  found  in  the  "British 
Medical  Jom-nal  "  for  January  14th,  1888. 

Muscles  and  Joints. — It  is  quite  possible  that  galvano- 
faradisation  is  more  useful  in  the  ordinary  affections  of  muscles 
and  joints  than  m  any  other  class  of  disease.  It  relieves  pam, 
promotes  nutrition,  and  restores  function,  and  especially  when 
it  is  used  in  association  with  massage.  Massage,  however, 
comes  first  m  point  of  value,  but  second  in  period  of  time  : 
everyone  in  a  climate  like  ours  must  be  familiar  with 
cases  of  chronic  rheumatism.  The  pain  may  be  located 
in  a  few  muscles,  or  it  may  be  extended  over  a  considerable 
area,  there  may  or  may  not  be  absolute  tenderness,  the  pain 
may  be  greatly  increased  upon  movement,  and  both  joints  ami 
nerves  may  be  involved.  In  all  such  cases  the  parts  must  be 
tho^roughly  faradized  and  submitted  to  the  current,  appHed  by 
means  of  large  sponge  electrodes.  The  sponges  may  be  saturated 
with  hot  vinegar  and  water,  which  I  find  in  these  cases  increases 
its  efficacy.    The  rehef  to  pain  is  sometimes  remarkable.  The 
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operation  should  last  for  about  ten  minutes ;   the  current 
should  be  gradually  increased  until  it  just  becomes  painful, 
and  it  should  be  repeated  every  day,  not  only  until  the  pain 
has  been  entirely  reheved,  but  for  a  few  times  after,  as  this 
seems  to  prevent  a  relapse.  At  the  end  of  each  application,  to 
ensure  absolute  contraction  of  muscle,  it  is  my  practice  to 
place  one  of  the  electrodes  over  the  motor  point  of  each 
muscle,  and  stimulate  it  and  the  nerve  by  a  succession  of 
some  dozen  current  interruptions ;   after  this  a  series  of 
massage  manipulations  hasten  the  cure.     In  joint  pain 
from  sprain,  7-heumatisin  or  gout,  my  mode  of  procedure  is 
very  simple,  but  efficacious ;  the  jomt  is  swathed  in  flannels 
which  have  been  wrung  out  of  hot  vinegar  and  water,  and 
over  this  is  placed  a  piece  of  very  thin  perforated  zinc  which 
forms  the  positive  electrode.    The  negative  electrode,  which 
should  be  large  and  not  too  wet,  is  apphed  to  the  most  con- 
venient part  of  the  body ;  the  current  is  allowed  to  flow  for  ten 
mmutes,  and  is  wound  up  with  a  few  voltaic  alternatives; 
after  this  the  joint  must  be  well  extended  and  flexed  some 
twenty  times,  and  then  masseed.     This  mode  of  procedure 
will  be  found  very  advantageous  for  the  knee,  shoulder,  and 
elbow  joints,   but  for  the  wrist  and  ankle  jomts  the  foot 
and  arm  bath  are  very  convenient  and  useful. '  A  joint  which 
IS  too  tender  to  bear  movement  or  pressure  before  these  appli- 
cations of  electricity  will  be  comparatively  painless  after,  and 
the  opportunity  should  be  taken  to  manipulate  them  freely 
You  must  clearly  understand  that  I   do  not   advise  the 
apphcation  of  electricity  or  massage  to  a  joint  in  a  state  of 
acute  mflammation,  but  I  can  honestly  recommend  galvano- 
laradization   as    particularly  useful  in  all   chronic  ioint 
attections  and  m  simple  vmscidar  atrophy  from  disuse,  take 
the  muscles  of  the  forearm,  for  instance,  after  Colle's  fracture. 
±iy  massage  and  galvano-faradization  the  arm  is  restored  to 
use  m  one  third  of  the  time  that  it  would  be  if  left  to  the 
ordmary  modes  of  manipulation,  and  without  the  patient  ex- 
periencing a  tithe  part  of  the  pain  ^ 

nemoTerXnoT''?^^  ^^^'^  abdominal 

neuioses  galvano-faradization  is  unquestionably  useful.  Every 

rnHhii'  ^^^^  "^S^^^  abdominaf  sensations  and 

pams  which  cannot  be  traced  to  any  definite  assi-^nable  cause 

anTaTw  rrb — ^gi-  fo?  this  re"  oi" 
ordinSv  ^^^^^^^^^  If^  distressing,  they  are  not  curable  by 
oiciinaiy  remedies.  The  pams  are  frequently  periodic  and 
have  a  stage  of  intensity,  they  are  sometimes  X-red  to  the 
stomach,  and  known  as  gastralfpa  or  dyspepsia  Th^y  are 
often  cured  by  galvano-faradization,  even  when  they  are  of 
long  standmg.     My  mode  of  operating  is      plfce^a  lar'e 
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sponge  electrode  (positive  pole)  over  the  region  of  the  celiac 
plexus  (a  large  sponge  attached  to  a  zinc  plate)  and  the 
negative  sjmige  electrode  must  he  placed  upon  the  spine  in  the 
mid  dorsal  region.  The  current  should  be  allowed  to  flow  for 
ten  or  fifteen  minutes,  occasionally  interrupted  by  voltaic 
alternatives.  I  have  had  some  very  satisfactory  results  from 
this  plan  of  treatment,  and  I  can  therefore  speak  of  its  value 
from  my  own  experience.  Vomiting,  of  functional  or  nervous 
origin,  which  we  know  sometimes  to  be  very  intractable,  will 
yield  at  once  to  galvano-faradization  in  the  manner  just  des- 
cribed. Chronic  constipation  may  be  similarly  treated  with 
like  good  results.  I  have  no  time  to  enter  fully  into  these 
conditions,  and  there  is  no  necessity  to  do  so.  They  require 
nothing  for  then-  treatment  but  the  most  ordinary  and 
generally  recognized  simple  methods  of  procedure. 

LocoMOTOB  Ataxy. — If  we  cannot  cure  this  troublesome 
disease,  we  can  relieve  many  of  its  vicious  and  distressing 
symptoms  by  galvano-faradization,  by  static  electricity,  and  by 
suspension.  Of  the  last  mode  of  treatment  I  have  at  present 
nothing  to  say,  but  in  the  treatment  of  the  troubles  associated 
with  locomotor  ataxy,  if  we  are  unable  to  cure  the  disease  and 
mitigate  the  symptoms  by  drugs,  surely  no  means  under  heaven 
should  be  left  untried  to  relieve  a  class  of  affections  which  are 
as  deplorable  and  disastrous  as  any  with  which  poor  human 
creatures  are  afflicted ;  there  is  no  special  sense  or  function  from 
the  crown  of  the  head  to  the  soles  of  the  feet  which  may  not 
have  to  run  the  gauntlet  of  its  vile  and  baneful  influence.  I 
cannot  speak  too  strongly  upon  this  matter,  neither  can  I  even 
enumerate  the  perverse  functions  due  to  sensori-motor  derange- 
ments arising  from  degenerative  changes  in  the  postero-root 
zones  of  the  spinal  cord.  I  will  mention  one  or  two  of  the 
common  troubles  merely  for  distinction,  such  as  the  following : 
Hghtning  and  other  pains  commonly  known  as  rheumatic 
derangements  of  vision,  spasm  of  involuntary  muscles  in  all  or 
any  of  its  regions,  nervous  pams,  respiratory  and  cardiac 
defects,  gastric  pams  and  vomiting,  abdominal  neuroses,  rectal 
and  bladder  troubles,  mco-ordination  of  movement  and  dyses- 
thesia. Now  what  are  the  usual  remedies  adopted  to  meet 
these  nerve  derangements  ?  As  a  rule  the  pains  are  palliated 
by  the  use  of  cocaine,  opium,  chloral,  and  the  like,  the 
oiistinate  vomiting  by  gastric  sedatives  and  counter-irritation 
to  the  epigastrium,  the  bladder  troubles  by  henbane,  potash, 
pareira-brava,  couch  grass,  and  so  on;  in  fact,  the  local 
symptoms  are  frequently  treated  as  cause  and  effect,  when 
they  are  too  often  the  effect  of  a  remote  cause. 

I  have  met  with  considerable  success  in  the  treatment  of  the 
symptoms  just  referred  to  by  the  galvano-faradic  current,  more 
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so  with  hospital  than  with  private  patients,  for  the  reason  that 
they  have  followed  up  this  means  of  relief  with  greater  assiduity. 
It  is  noAV  rather  the  exception  than  the  rule  for  patients  not  to 
be  relieved  of  one,  certainly,  of  the  most  distressing  symptoms, 
"the  lightning  jjains,"  by  galvano-faradization  ;  the  positive 
electrode  (a  flat  zinc  plate  well  covered)  is  applied  to  the  nape 
of  the  neck,  and  the  negative  electrode  is  a  water  metal  foot 
bath  half  filled  with  salt  and  water,  the  current  has  a  minimum 
of  faradism  compared  with  galvanism,  and  the  strength  of 
currents  must  be  gradually  increased  (ivitJtoat  alternatives) .  In 
the  first  six  sittings  I  prescribe  a  current  of  only  six  milliam- 
pere  strength  daily,  for  six  days,  ten  minutes  being  the  time  of 
duration  of  each  sitting,  but  this  is  gradually  increased  until 
the  sitting  extends  to  half  an  hour  and  the  current  strength 
equivalent  to  twenty  or  even  thirty  milliampere.    In  some 
cases  the  bladder  and  rectum  have  been  quite  restored  to  normal 
functional  activity,  and  co-ordination  has  improved  to  such  an 
extent  that  patients  have  been  able  to  dispense  with  their 
walking  sticks  as  aids  to  progression.    Of  course  I  may  be  told 
that  these  are  cases  of  peripheral  rather  than  central  nerve 
change,  but,  nevertheless,  there  has  been  an  absence  of  knee 
reflex  as  well  as  the  usual  ocular  symptoms  significant  of 
central  disease,  with  which  I  ventui'e  to  think  I  am  fairly  well 
acquainted.    I  have  never  yet  satisfied  myself  that  locomotor 
ataxy  is  the  incurable  disease  that  it  has  generally  been 
considered,  and  the  time'must  come  when  we  shall  find  means 
to  combat  with  greater  certainty  some  of  its  more  inveterate 
symptoms,  and  render  the  lives  of  the  unfortunate  people  more 
tolerable  than  we  at  present  find  them.    I  am  quite  sure  that 
the  mode  of  treatment  to  which  I  have  just  called  attention 
acts  directly  upon  the  nutritive  processes  of  the  spinal  cord, 
allays  its  irritabihty,  and  helps  to  promote  its  initial  normal 
reflex  activity.    If  we  gain  and  mamtain  so  much  there  is  no 
knowmg  what  we  might  effect  in  arresting  the  onward  progress 
ol  the  disease,  and  possibly  bring  about  compensatory  measures 
ot  which  we  are  at  present  very  ill-informed.    It  has  been 
proved  that  electrical  excitation  of  a  peripheral  nerve  does 
give  rise  to  change  in  the  medulla  oblongata,  and  furthermore 
we  have  evidence  in  proof  that  the  motor  nerves,  or  their 
termmal  endings,  exercise  an  influence  on  the  nutrition  of  the 
cord,    iherefore  it  is  quite  possible  that  the  influence  of  the 
current  upon  the  peripheral  endings,  innervated  by  a  diseased 
cen  re,  sets  up  certain  changes  in  that  centre,  which  restore 
to  tliem,  m  a  measure,  a  fair  amount  of  normal  power. 

JNeuiulgia.— I  cannot  say  that  I  have  ever  been  very  success- 
tul  m  the  permanent  cure  of  neuralgias  by  electricity  alone. 
I  have  certainly  tried  the  currents,  both  fa4dic  and  galvanic 
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m  cxll  forms  of  neuralgia  over  and  over  again,  unipolar,  bipolar 
and  so  on,  but  it  has  only  in  exceptional  cases  given  permanent 
reliel ;  m  those  where  I  have  used  the  faradic  current  say 
m  cervico-brachial  neuralgia  and  sciatica,  the  pain  has  beeii 
relieved  completely  for  the  time,  but  it  has  invariably  returned 
iu-om  my  own  experience,  I  have  come  rightly  or  wrongly  to 
the  conclusion  that  the  positive  galvanic  current  applied  directly 
to  the  nerve  is  the  most  efficient  mode  and  the  one  most  likely 
to  lead  to  permanent  results;  but  massage,  aided  by  the 
galvanic  current,  has  been  much  more  effective  than  either 
massage  or  electricity  alone.  In  old  standing  cases  of  neuralgia, 
"  sciatica  particularly,"  where  the  power  and  function  of  the 
nerve  have  become  much  weakened,  strong  faradization 
is  quite  inadmissible. 

_  Brain  and  Spinal  Cord,  Electrization  of. — In  functional 
diseases  of  the  brain  and  spinal  cord  the  combined  faradic  and 
galvanic  currents  are  of  value  as  aids  to  treatment ;  I  prefer 
the  combined  current  in  every  case.  Sometimes  the  galvanic 
current  should  be  in  excess,  at  other  times  the  faradic  current, 
and  I  cannot  lay  down  any  definite  rule  as  to  the  quantity  of 
either  or  of  both,  so  much  depends  upon  the  sensibility  and 
sensitiveness  of  the  patient.  I  have  failed  to  obtain  either  in 
chorea  or  epilepsy  any  good  effects  which  I  could  positively 
ascribe  to  these  agents.  I  have  sometimes  thought  that 
charging  the  body  with  the  static  positive  current  has  been 
useful  in  chorea,  but  I  have  had  no  striking  results,  and  after 
a  very  large  number  of  trials,  both  in  hospital  and  private 
practice,  I  am  compelled  to  leave  the  question  midecided.  Now 
and  again  one  gets  remarkable  and  apparently  direct  beneficial 
influences,  but  these  are  negatived  by  a  succession  of  cases 
where  the  effects  are  nil,  and  when  such  cases  exist  it  would  be 
unwise  to  laud  a  mode  of  treatment  where  success  is  doubtful 
and  equivocal.  I  do  not  wish  to  give  an  adverse  statement, 
but  from  a  large  experience  this  is  sim]3ly  the  opinion  which  I 
have  formed.  As  regards  epilepsy  I  do  not  think  that  electricity 
is  of  any  good  whatever. 

Incontinence  of  urine  in  children  may  sometimes  be 
cured  by  the  application  of  a  weak  combined  current  to  the 
spine  for  three  .or  four  minutes  every  night  at  bedtime.  I 
think  this  affection  may  be  classed  among  the  neuroses.  Some 
authorities  believe  that  it  is  frequently  due  to  excentric  irri- 
tation ;  this  may  be  so,  but  in  my  opinion  it  is  caused  l)y 
inhibition  of  the  normal  control  centre  for  the  bladder  sphincter 
in  jDrofound  sleep.  This  incontinence,  which,  to  say  the  least 
of  it,  is  a  very  annoying  affection,  is  not  confined  alone  to 
children,  it  sometimes  occurs  in  persons  over  twenty  years  of 
age.    A  gentleman,  an  epileptic,  twenty-three  years  of  age, 
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•consuited  me  a  few  months  ago  for  this  condition  which  gave 
liim  very  great  trouble ;  large  doses  of  bromide  of  potassium 
and  belladonna  did  him  no  good,  but  a  brisk  galvano-faradization 
of  the  spine  for  ten  minutes  before  going  to  bed  quite  cured 
him.  I  have  tried  the  same  treatment  in  children  with  very 
good  results,  so  I  can  commend  it. 

Writer's  Cramp. — I  have  spoken  of  this  troublesome  affection, 
and  laid  down  rules  for  its  treatment  in  Lecture  V.  A  great 
deal  of  harm  might  be  done  in  these  cases  by  injudicious 
faradization. 

Neurasthenia  and  Hysteria. — Electricity  in  these  affections 
is  of  uncertain  value  when  appHed  alone,  but  as  part  of  a 
system  of  treatment  it  certainly  has  advantages  which  cannot 
be  ignored.  Electricity  is  a  valuable  aid  to  massage  manipu- 
lations, but  I  quite  agree  with  Weir  Mitchell,  given  the  two 
remedies  for  choice,  massage  is  far  more  effectual,  reliable,  and 
efficient  than  electricity,  as  a  remedial  agent. 

Spinal  Cord.— I  am  inclined  to  the  belief  that  galvanization 
or  faradization  apphed  directly  to  the  spinal  cord  in  chronic 
myelitis  is  not  attended  with  very  beneficial  results.  There 
are,  however,  functional  states  of  the  spine,  not  referable 
absolutely  to  the  cord  alone,  where  the  combined  current  seems 
to  do  good. 

The  choice  of  the  pole  may  be  said  to  depend  upon  the 
state  of  the  spine:  if  there  be  irritability  and  great  tenderness 
over  certain  areas  the  anode  or  positive  pole  should  be  appHed  ; 
on  the  other  hand,  if  there  be  an  atonic  condition  the  negative 
pole  or  kathode  should  be  apphed;  the  current  must  be 
gradually  mcreased  in  strength  from  five,  ten  to  twenty 
milhamperes;  it  may  be  labile  or  stabile,  but  what  I  generally 
prefer  and  find  much  more  efficacious  is  faradic  manipulation, 
It  has  m  my  practice  quite  superseded  the  other  methods,  and 
the  results  obtamed  are  much  more  uniform  and  satisfactory : 
but  i  have  referred  to  this  at  length  in  my  former  lectures:  in 
spastic  paralysis  any  local  application  of  electricity  to  the 
spme  IS  quite  useless,  and  so  it  is  in  paraplegia  from  pressure 
m  angular  curvature. 

_  The  Brain. —  The  galvanic  current  should   exercise  an 
important  influence  upon  the  circulation  as  well  as  upon  the 
^''T-    ^  ^™  ^^^i^e  sure  that  I  have  some- 
inTv^tP^^T  .  'T^^'  «f  treatment 

tfp  pfft?^  f''i^  headaches,  and  migraine;  I  Imow  nothing 
i)r  tmTfi'-li   'Y^'^'^y       ^nm^<^  disease  of  the  brain. 
iitel     fo  ?n     '  T}"^  '^Sree  with  Erb  in  this  matter, 

thp  fnlf  7f        P^^'Po^e  of  electrizing  the  brain 

the  galvanic  current  should  be  used,  the  electrode?  should  be 
large  and  made  to  fit  closely  the  si  rfaces  to  whlh  they  are 
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applied,  the  flexible  plates  covered  with  chamois  leather  answer 
this  purpose  very  well,  and  should  be  placed  so  as  to  secure  the 
utmost  density  in  the  region  of  the  lesion.  The  current  should 
be  weak  or  very  weak  (4-12  cells  according  to  the  state  of  the 
battery  and  the  resistance  of  the  patient's  tissues),  duration  to 
be  Hmited  to  one  to  three  minutes  at  a  time,  cautiously 
increased  if  the  subject  bears  it  well.  No  sudden  alterations 
should  be  made  (stabile  current).  The  following  directions  for 
galvanic  applications  to  the  head  will  be  found  useful. 

"1.  Longitudinal  galvanization ;  one  large  flexible  plate  on 
the  forehead,  another  on  the  occipital  region. 

"  2.  Transverse  galvanization  ;  one  large  or  medium  plate 
on  the  mastoid  region  on  each  side. 

"  3.  Subaural  galvanization ;  a  medium  sized  electrode  under 
the  ear,  the  other  on  the  opposite  side  of  the  head,  forehead  or 
nape  of  the  neck. 

"  4.  Localized  galvanization  ;  one  medium  electrode  over 
the  actual  convolution,  &c.,  supposed  to  be  the  seat  of  the 
lesion,  the  other  on  the  opposite  side  of  the  neck  (oblique 
galvanization,  Erb)  or  in  the  subaural  position." 

My  own  method  of  galvanizing  the  brain  (labile)  is 
somewhat  different  to  the  foregoing,  and  as  far  as  I  can  judge 
it  has  all  its  advantages ;  it  is  a  mode  of  procedure  which  I 
have  occasion  to  adopt  nearly  every  day  of  my  life.  I  apply 
the  flexible  pad  (anode)  to  the  nape  of  the  neck  high  up,  and 
the  other  electrode  (kathode),  a  large  sponge,  I  move  about 
from  point  to  point,  never  releasing  it  from  contact  with  the 
tissues  unless  the  strength  of  the  current  has  been  pre^dously 
tested ;  the  current  is  thus  carried  to  different  parts  of  the 
brain.  The  special  points  of  application  for  the  kathode  are  the 
frontal  region,  the  mastoid  region,  the  subaural  region  and  the 
submental  region.  It  is  only  for  functional  diseases  that  I 
galvanize  the  brain,  the  more  special  of  which  are  cerebral 
liyperaemia,  cerebral  ansemia,  insomnia,  hysteria,  functional 
aphasia,  hemicrania,  hemi-cerebral  anaesthesia,  and  cerebral 
neurasthenia.  I  make  it  a  rule  to  use  the  galvanic  current 
only,  but  sometimes  I  throw  in  a  moiety  of  the  faradic,  and  I 
think  with  advantage. 

Facial  Pakalysis.  —  This  very  common  affection  of  the 
seventh  nerve  should  in  the  majority  of  cases  be  treated  by 
galvano-faradization  as  early  as  possible;  of  course  I  am 
alluding  to  what  is  called  peripheral  paralysis  generally  due  to 
exposure  to  cold,  the  objective  features  of  which  are  so  well 
known  and  so  characteristic  ;  the  electric  treatment  should  be 
labile ;  I  prefer,  and  always  use  as  the  labile  electrode  a  fairly 
sized  sponge  (kathode),  placing  the  carbon  electrode  (anode) 
upon  the  point  of  exit  of  the  nerves  ;  it  is  well  if  the  case  is 
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not  of  very  recent  date  to  test  the  degenerative  reactions  of 
the  nerve  before  giving  an  opinion  as  to  prognosis,  but  the 
great  point  in  the  treatment  is  to  begin  electrization  as  soon 
as  possible  after  the  receipt  of  injury. 

Lead  Paralysis. — Paralysis  of  the  extensors  of  the  hand 
and  finqers  from  lead  j)oisoyiin(j .  —  I  thoroughly  endorse 
Dr.  de  Watteville's  view  as  to  the  causation  of  this  condition, 
namely,  that  it  is  of  spinal  origin,  "  and  consists  in  a 
functional  disturbance  of  the  grey  matter,  a  poisoning  of  the 
sells,  giving  rise  to  an  arrest  of  their  functions,  motor  and 
trophic."  In  reference  to  prognosis,  test  for  the  reaction  of 
degeneration ;  for  treatment,  use  a  labile  current  (kathode), 
placing  the  anode  at  the  back  of  the  neck  low  down. 

Electric  Bath. — The  common  form  of  electric  bath  consists 
in  immersing  the  patient  in  an  ordinary  water  bath  of  the 
temperature  of  100*^  F ;  one  pole  of  the  battery  is  usually 
made  of  a  large  sponge  connected  to  a  metal  electrode,  and 
upon  this  the  patient  may  sit,  or  it  may  be  moved  or  fixed  to 
any  part  of  the  spine  as  may  be  desired ;  the  other  pole  is 
made  of  a  large  piece  of  metal  which  is  fixed  to  the  foot  of  the 
bath,  or  it  may  be  made  of  a  flat  piece  of  metal  which  is 
attached  to  a  long  insulating  handle  so  that  the  current  can 
be  concentrated  upon  and  carried  to  any  part  of  the  body ; 
either  current  may  be  used,  but  the  faradic  is  usually 
preferred.  At  one  time  I  used  to  order  the  administration  of 
electricity  in  this  manner,  but  I  have  long  since  abandoned  it 
as  untrustworthy,  and  of  very  doubtful  therapeutical  value. 
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]M  Opponeiis  pollicis 
M  Abductor  brev.  pollicis 

Median  nerve 
M  Plexor  long,  pollicis 

M  Flexor  digit,  sublimis 


Med. nerve 


M  Brach. 
Anticus 

M  Biceps 

Mus.  -cut. 

nerve 

M  Deltoi- 
deus  Ant. 


M  Flexor  carpi  radialis 
M  Flexor  digit,  profundus 

M  Pronator  radii  teres 


M  Lumbricales 


M  Opponens  minimi  digiti 
M  Flexor  minimi  digiti 
M  Abductor  minimi  digiti 
M  Palmaris  brevis 


Ulnar  nerve 


M  Flexor  carpi  ulnaris 


Ulnar  nerve 
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Motor  points  of  muscles 
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Anterior  view  of  lower  extremity. 
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side Case  taking.  Compiled  by  Egbert  Simpson,  L.R.C.P., 
L.R.C.S.  These  Charts  supply  a  long-felt  want  in  the  Profession  by 
providing  a  method  of  recording  important  cases  without  loss  of  time 
and  with  httle  trouble.  The  advantages  of  the  Pocket  Charts  over 
the  Case  Books  in  ordinary  use  are  very  great.  Prices,  Post  Free  :— 
50  Charts,  folded  for  Pocket  Case  -         .         .  2/6 

Ditto       on  Cards,  Eyeletted  Plat    -  -  .  g/- 

1  Pocket  Case,  limp  roan,  to  hold  50  Charts,  com- 
plete with  IndeUble  Ink  Pencil        -  .  -  2/6 
1  Guard  Book,  half  bound,  gold  lettered,  to  hold  200 

complete  Charts     -----  6/- 
50  Charts,  1  Guard  Book,  and  1  Pocket  Case,  complete  10/6 
Chart  Holders,  for  hanging  at  bed  heads,  1/-  each  or  9/-  per  doz. 
Special  Quotations  to  Hospitals  taking  not  less  than  250  Charts,  unfolded. 
"A  very  convenient  arrangement.    .        The  nn>A  ^^t  tv,o  rii,o,.+„     i-  u 
are  very  complete,  is  most  moderate. ■'-^wJi&yXnL  ' 


RECENT  MEDICAL  WORKS 
Published  by  John  Wbight  and  Co.,  Bristol. 

Demy  8yo.,  546  pages,  Cloth  10/6,  post  free.  New  Handy  Edition  of  Pye's 
Handiceaft,  luith  233  Illustratimis.  Revised  throughout  by  the  Autltor, 
and  vmttcn  tip  to  date.  Contains  much  neio  matter  and  many  new 
illustrations. 

Q  UEGICAL  HANDICEAFT :  A  MANUAL  OF  SUEGICAL 
^  MANIPULATIONS,  MINOR  SURGEEY,  Etc.  For  the  use  of 
General  Practitioners,  House  Surgeons,  Students  and  Surgical  Dressers. 
By  Walter  Pye,  F.R.C.S.,  Surgeon  to  St.  Mary's  Hospital  and  the 
Victoria  Hospital  for  Sick  Children  ;  late  Examiner  in  Surgery  at  tlie 
University  of  Glasgow.  With  Special  Chapters  on  Aueal  Suegeby, 
Teeth  Extraction,  Anesthetics,  &c.,  by  Messrs.  Field,  Howard 
Hayward,  and  Mills. 

Extracts  from  Press  Notices  of  Second  Edition. 

"Mr.  Pye  has  reduced  the  size  of  his  volume,  and  tlius  added  to  its  value,  and  also  put  it 
within  the  reach  of  a  much  wider  circle  of  readers."— T/ie  Lancet. 

"Can  be  safely  recommended."— Brif.  Med.  Joivrnal. 

"Full  of  interesting  information.  The  illustrations  are  numerous,  excellent,  and  well 
chosen." — Prov.  Med.  Jour. 

"A  new  edition  of  this  practical  work,  in  so  short  a  time  after  the  first,  is  strong  evidence 
of  its  appreciation  by  the  public."— ioiitt.  Med.  Becord. 

"Such  a  rapid  sale  of  the  first  edition  is  in  itself  a  strong  testimony  to  the  favour  with 
which  the  worlc  has  been  received  by  the  profession.  The  book  can  be  recommended  as  a 
really  useful  one." — Edinburgh  Medical  Journal. 

"  Different  in  its  scope  from  any  book  on  minor  surgery  with  which  we  are  acquainted, 
and  it  compares  favourably  with  them  all."— iV^eiu  York  Med.  Journ. 

"This  useful  work  is  said  to  be  especially  designed  for  Hospital  Internes.  It  could  be 
studied  vrith  advantage  by  practitioners." — Tlie  Cleveland  Medical  Gazette. 

"It  is  the  most  comprehensive  work  of  the  kind  with  which  we  are  acquainted."— 
Avierican  Western  Medical  Beporter. 


Just  Published,  Third  Edition,  Gth  Thousand.    Revised  and  Enlarged.  2/-, 
2]ost  free.    Small  Qvo. ,  Cloth.    Upioards  of  80  Illustrations. 

T^LEMENTAEY  BANDAGING  AND  SUEGICAL  DEESS- 
^  ING :  with  Directions  concerning  the  IMMEDIATE  TREATMENT 
OF  CASES  OF  EMERGENCY.  For  Students,  Dressers,  Nurses, 
Ambulance  Societies,  &c.,  &c.  Mostly  condensed  from  "  Pye's  Surgical 
Handicraft:'  By  Walter  Pye,  F.R.C.S.,  Surgeon  to  St.  Mary's 
Hospital ;  late  Examiner  in  Surgery  at  the  University  of  Glasgow,  &c. 
Has  been  adopted  by  the  St.  John  Ambulance  Association. 

Notices  to  Third  Edition. 

"The  popularity  of  Mr.  Pye's  Manual  is  proved  by  this  third  issue.  The  author  writes 
well,  the  diagrams  are  clear,  and  the  book  itself  is  very  small  and  portable,  although  the 
paper  and  type  are  good,  which  is  rarely  the  case  in  publications  constructed  for  the  pocket." 
—British  Medical  Journal,  April  13th,  1889. 

"  That  it  is  a  popular  work,  justly  appreciated  by  those  for  whom  it  was  written- 
dressers— is  evident  from  the  fact  that  the  third  edition  is  called  for  within  three  years  of 
the  original  one."— Hospital  Gazette,  March  Idth,  1889. 

"  One  of  the  most  useful  little  works  for  dressers  and  nurses.  The  information  which  it 
contains  is  exceedingly  valuable  in  cases  of  emergency.  The  author  truly  siiys  that  it  is  a 
very  little  book,'  but  it  is  large  in  usefulness."— C/icmt»(  mid  Druggist,  April  21th,  1889. 

"  The  directions  are  clear  and  the  illustrations  are  good."— Lancc<. 

"This  useful  little  manual  has  already  reached  a  third  edition.  It  has  evidently  been 
appreciated  by  those  dressers  and  nurses  for  whom  it  was  first  issued."— Boofctc;/cr,  April 
5th,  1889. 

"A  third  edition  of  Mr.  Wai.teu  Pye's  admirable  little  mammV— Scotsman,  March  ISth, 
1880. 


